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MILITARY  PROBLEM 

Qualified  infantrymen,  because  of  their  duty  assignments,  must  have  greater  skill 
in  land  navigation  than  that  possessed  by  the  basic  soldier.  To  enable  infantrymen  to 
acquire  the  necessary  capability  in  land  navigational  techniques,  an  Advanced  Land 
Navigation  (ALN)  training  program  was  needed  at  the  level  of  infantry  advanced  indi¬ 
vidual  traininq  (AIT).  The  research  necessary  for  development  of  such  a  proqram  was 
assigned  to  the  U.S.  Army  Infantry  Human  Research  Unit  at  Fort  Benninq,  Georgia,  which 
had  previously  developed  the  Basic  Land  Navigation  (BLN)  training  proqram,  under  Task 
PATROL,  for  use  in  basic  combat  traininq  (BCT). 

RESEARCH  PROBLEM 

Research  was  needed  to  determine  the  land  naviqational  performance  required  of 
infantrymen  who  have  completed  AIT  and  then  to  design  a  proqram  of  instruction  that 
would  develop  the  level  of  skill  defined  by  that  performance  requirement. 

RESEARCH  METHOD 

To  provide  traininq  objectives  and  a  standard  of  performance  for  use  in  the  design 
and  evaluation  of  training,  the  land  naviqational  performance  requirement  appropriate  to 
infantrymen  at  the  level  of  AIT  was  specified.  This  requirement  prescribes  that: 

(1)  By  day,  a  soldier  should  be  able  to  navigate  by  himself  over  difficult,  unfa¬ 
miliar  terrain  for  a  distance  of  at  least  3  kilometeis  and  arrive  at  an  objec¬ 
tive  that  is  50  meters  wide.  This  must  be  accomplished  within  three  hours. 

(2)  By  niqht,  a  pair  of  soldiers  should  be  able  to  navigate  over  difficult,  unfa¬ 
miliar  terrain  for  a  distance  of  at  least  2  kilometers  and  arrive  at  an  objec¬ 
tive  that  is  50  meters  wide.  This  must  be  accomplished  within  two  hours. 

These  specifications  were  based  on  the  naviqational  requirements  held  to  be  qenerally 
characteristic  of  infantry  reconnaissance  patrols.  The  terrain  and  route  factors  contribut¬ 
ing  to  naviqational  difficulty  were  classified  and  used  to  define  the  terrain  and  route 
characteristics  of  the  performance  requirement. 

To  assess  the  current  level  of  naviqational  proficiency  and  to  obtain  information 
on  the  extent  and  type  of  improvement  needed,  graduates  of  infantry  AIT  were,  during 
dayliqht  hours,  (1)  tested  on  component  skills  used  in  navigation,  and  (2)  required  to 
traverse  three  routes  ranked  as  easy,  moderate,  or  difficult  to  navigate.  On  the  routes 
classed  as  easy,  55%  of  the  men  tested  reached  the  objectives,  while  or.  the  routes 
classed  as  moderate,  45%  of  the  men  reached  the  objectives.  Only  5%  of  the  men  reached 
the  objectives  on  the  difficult  routes. 

This  diagnostic  assessment  provided  quidance  for  the  development  of  a  10-hour 
prototype  proqram  of  instruction,  which  incorporated  pretested  innovations  in  operational 
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techniques  and  in  teaching  methods.  An  Instructor's  Guide*  was  prepared  that  included 
lesson  plans,  copies  of  slides,  descriptions  of  training  aids,  and  instructions  for 
administering  the  course. 

The  experimental  program  was  administered  by  noncommissioned-officer  instruc¬ 
tors  to  100  enlisted  men.  Both  the  daytime  and  the  nighttime  performances  of  these 
men  were  then  evaluated  on  difficult  navigational  routes  as  r-t-.cribed  by  the 
performance  requirement. 

RESULTS 

In  the  experimental  group  50%  of  the  men  met  the  prescribed  daytime  performance 
requirement,  as  opposed  to  only  5%  of  the  men  who  had  not  had  the  experimental  training. 
Of  the  two-man  teams,  76%  met  the  performance  requirement  for  nighttime  navigation. 

CONCLUSION 

The  10-hour  prototype  program  of  instruction  in  ALN  can  be  used  to  train  enlisted 
personnel  to  navigate  accurately  over  difficult,  unfamiliar  terrain  under  all  conditions 
of  visibility. 

RECOMMENDATIONS1 

It  is  recommended  that 

(1)  The  prototype  program  of  instruction  in  ALN  be  used  for  land  navigation 
training  in  infantry  AIT  (MG3s  111  and  112). 

(2)  The  prototype  program  of  instruction  in  ALN  be  used  in  other  training  programs 
for  MOSs  with  similar  land  navigational  traininq  requirements  and  for  refresher  training. 

(3)  The  prototype  course  be  furnished  to  National  Guard  and  Reserve  components 
for  use  as  appropriate. 

(4)  The  Instructor's  Guide,'  including  lesson  plans,  which  comprises  the  content 
of  the  ALN  program,  be  published  in  appropriate  Army  publications. 

(5)  The  color  slides  developed  for  the  course  and  the  plastic  relief  model 
training  map  used  in  the  instruction  be  reproduced  by  the  Army  and  made  available  as 
items  of  issue. 


*  Reference  8. 

1  Letter,  ATIT-TNG -RSH,  HQ  USCONARC,  6  Sep  63,  subject:  "HumRRO-Developed  Course 
in  Advanced  Land  Navigation,  *  paras.  3  and  5,  indicates  action  being  taken  to  implement  Recom¬ 
mendations  (1)  and  (4).  A  complete  course  in  land  navigation,  including  the  HumRRO-deve loped 
courses  in  basic  and  advanced  land  navigation,  is  being  added  to  the  training  literature  program 
as  a  Department  of  the  Army  Training  Circular. 

Reference  8. 
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DESCRIPTION 
OF  THE  RESEARCH 


ADVANCED  LAND  NAVIGATION: 
DEVELOPMENT  AND  EVALUATION  OF  A 
PROTOTYPE  PROGRAM  OF  INSTRUCTION 


THE  PROBLEM 


The  land  navigation  instruction  in  basic  combat  training  (BCT) 
teaches  techniques  that  enable  the  navigator  to  move  accurately  over 
terrain  that  is  undeveloped  but  comparatively  easy  to  traverse.1  How¬ 
ever,  to  enable  the  infantryman  to  move  over  unfamiliar  terrain  under 
difficult  mission  and  route  conditions,  more  advanced  methods  for  land 
navigation  must  be  developed  and  taught. 

Research  toward  this  objective  entails  (1)  specifying  the  advanced 
land  navigational  performance  required  of  the  infantryman,  and  (.?)  devel¬ 
oping  a  course  of  instruction  in  land  navigation  that  will  enable  the 
infantryman  to  satisfy  this  requirement. 


BACKGROUND  FOR  THE  RESEARCH 


Evidence  of  the  inability  of  enlisted  personnel  to  navigate  accurately 
had  led  earlier  to  Task  PATROL,  a  military  research  program  con¬ 
ducted  at  the  U.S.  Army  Infantry  Human  Research  Unit,  Fort  Benning, 
Georgia.  The  aim  of  this  program  was  to  develop  an  explicit  performance 
requirement  and  a  formal  training  program  for  basic  land  navigation. 

In  December  1958,  the  12 -hour  course  in  Basic  Land  Navigation  (BLN) 
developed  in  Task  PATROL  was  incorporated  into  the  BCT  program 
(ATP  21-114).  It  is  now  administered  under  the  guidance  of  Army 
Subject  Schedule  21-21,  Land  Navigation,  April  1960. 

The  purpose  of  BLN  instruction  is  to  enable  men  who  have  completed 
BCT  to  carry  out  routine  missions  that  involve  land  navigation.  New 
doctrine,  however,  strongly  emphasizes  greater  mobility  of  troops  and 
more  dispersion  of  small  units.  Recognizing  that  infantrymen  need 
greater  capability  in  land  navigation  than  that  provided  by  BCT,  the 
U.S.  Army  Infar  try  School  at  Fort  Benning  requested  research  aimed 
at  extending  land  navigation  training  at  the  level  of  advanced  individual 
training  (AIT).  Since  developing  the  capability  for  performing  more 
demanding  types  of  missions  or  missions  over  difficult  terrain  was 
beyond  the  scope  of  the  Task  PATROL  objective,  the  Infantry  Unit 
undertook  this  research  with  Subtask  V  of  RIFLEMAN. 


‘References  2  and  .3. 
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THE  PERFORMANCE  REQUIREMENT 
FOR  ADVANCED  LAND  NAVIGATION 


Selection  of  the  Navigational  Situation 

A  survey  of  Army  field  manuals,  technical  manuals,  and  related 
material  indicated  that  the  infantryman  encounters  a  wide  variety  of 
navigational  problems,  depending  on  the  type  of  mission  and  the  charac¬ 
teristics  of  the  terrain  over  which  movement  takes  place.  To  provide  a 
training  goal  that  would  be  specific  and  at  the  same  time  would  reflect 
the  needs  of  the  broad  range  of  situations  that  require  the  infantry¬ 
man  to  have  navigational  competence,  the  designation  of  a  "reference 
situation”  was  needed. 

It  appeared  from  the  survey  that  the  reconnaissance  patrol  demands 
the  infantryman’s  greatest  navigational  skill  and  flexibility.  For  this 
reason,  the  navigational  attributes  of  such  a  patrol  were  selected  as  the 
characteristics  of  the  reference  situation  for  Advanced  Land  Navigation 
(ALN).  One  attribute  is  that  the  soldier  who  can  meet  the  exacting 
navigational  demands  of  the  reconnaissance  patrol  can  probably  fulfill 
the  navigational  requirements  for  other  types  of  missions  within  his 
MOS  responsibilities.  A  reconnaissance  patrol  might  have  to  modify 
its  preselected  route  several  times,  either  to  avoid  contact  with  the 
enemy  or  to  move  around  unexpected  obstacles,  such  as  enemy  mine¬ 
fields.  Therefore,  the  differing  missions  of  the  reconnaissance  patrol 
require  navigation  over  all  kinds  of  terrain  and  under  various  degrees 
of  visibility.  The  patrol  also  has  several  attributes  desirable  for 
training  purposes:  The  number  of  personnel  going  on  a  reconnaissance 
mission  is  usually  small,  and  both  the  operating  distance  and  the  oper¬ 
ating  time  are  customarily  within  a  moderate  range  that  can  be 
duplicated  in  a  training  situation.* 

Physical  Factors  Affecting  Navigation 

Although  specifying  a  particular  mission  set  certain  limits  on 
the  navigational  situation  that  was  to  be  the  training  target,  for  mean¬ 
ingful  experimentation  some  way  of  formally  stating  the  dimensions 
for  terrain  and  route  difficulty  had  to  be  developed. 

Literature  on  terrain  factors  was  surveyed,  but  few  pertinent 
references  were  discovered.  However,  during  previous  navigational 
research  at  the  Infantry  Unit,  considerable  information  had  been 
gathered  on  this  subject  from  military  experts.  The  material  provided 
a  basis  for  a  system  of  describing  and  classifying  terrain  and  route 
characteristics  that  are  important  for  land  navigation.  Eight  physical 
factors,  the  basis  for  this  system,  in  effect  determine  the  difficulty  of 
navigation:  (1)  amount  and  distribution  of  vegetation,  (2)  amount  of  slope, 
(3)  recognizability  of  checkpoints,  (4)  length  of  total  route,  (5)  length  of 


*A  recent  U.S.  Army  innovation  is  a  long-range  reconnaissance  patrol,  but  the  navigational 
requirements  for  this  patrol  are  within  the  capability  of  the  ALN-trained  navigator. 
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sections  of  route  between  checkpoints,  (6)  number  of  sections  between 
checkpoints,  (7)  size  of  obstacles,  and  (8)  size  of  objective. 

By  systematic  variation  of  these  factors,  it  is  possible  to  establish 
routes  ranked  as  easy,  moderate,  or  difficult  to  navigate.  The  average 
numerical  values  of  each  physical  factor  on  each  kind  of  route  are 
given  in  Table  1. 


Table  1 


Values  of  Physical  Factors  at  Three  Levels  of  Navigational  Difficulty 


it  on  1 1* 
Difficulty 
a  ml 

Length  of 
Total 
Route 
(meters) 

Physical  Factors 

\iuounl  of  \  ege  lull  on 

Average 
Amount 
of  Slope 
(%> 

Recogni/- 
abilitv  of 
Checkpoints  j 

Length  of ! 
Sections 
of  Houle 

(meters) 

.  1 

Num  her 
of 

Sections 

Diameter  of 
Constructed 
Obstacles 
(meters) 

Din  meter 
of 

Objective 

meters) 

L 

Sparse 

r») 

Medium 

(<~c) 

Dense 

(M 

l\tt*V 

Good  to 

1600 

80 

ir» 

r> 

0-2 

Kxcellent 

350-450 

t 

50 

2f>0 

Moil  t*ra  U* 

Kair  to 

o 

o 

55 

25 

20 

3-6 

Good 

450-550 

t 

100 

150 

Difficult 

Poor  to 

3200 

30 

35 

35 

7-12 

Kair 

550-650 

5 

150 

50 

The  BLN  program  had  been  designed  to  train  the  navigator  to  move 
accurately  over  routes  that  would  be  classed  as  easy  under  the  above 
system.  The  objective  of  theALN  program  is  to  teach  methods  that  will 
enable  the  navigator  to  move  accurately  over  routes  classed  as  difficult. 

On  a  difficult  route,  a  navigator  is  not  only  faced  with  single 
instances  of  extreme  physical  factors  but  also  with  combinations  of 
such  factors.  However,  while  an  infantryman  might  on  occasion 
encounter  one  or  more  extreme  physical  factors  on  an  actual  recon¬ 
naissance  mission,  it  is  unlikely  that  he  would  face  a  combination  of 
extremes  that  would  be  greater  than  the  route  classed  as  difficult 
in  Table  1. 

Performance  Requirement 

By  combining  the  navigational  attributes  of  a  reconnaissance  patrol 
and  the  terrain  requirements  of  a  difficult,  unfamiliar  route,  a  perform¬ 
ance  requirement  has  been  specified  for  ALN  under  both  day  and  night 
conditions.  The  performance  requirement  prescribes  that 

(1)  By  day,  a  soldier  should  be  able  to  navigate  by  himself  over 
difficult,  unfamiliar  terrain  for  at  least  3  kilometers  and 
arrive  at  an  objective  that  is  50  meters  wide.  This  must 
be  accomplished  within  three  hours. 

(2)  By  night,  a  pair  of  soldiers  should  be  able  to  navigate  over 
difficult,  unfamiliar  terrain  for  at  least  2  kilometers  and 
arrive  at  an  objective  that  is  50  meters  wide.  This  must 
be  accomplished  within  two  hours. 

The  day  requirement  integrates  reconnaissance  patrol  doctrine 
with  research  experience  in  such  areas  as  typical  size  of  objective 
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and  length  of  mission,  and  desired  rate  of  movement.  The  requirement 
includes  the  ability  to  detour  around  natural  and  man-made  obstacles. 
The  night  requirement  is  adapted  from  the  day  specifications  and 
reflects  the  effects  night  conditions  would  be  expected  to  have  on 
navigation  and  on  the  nature  of  the  mission  itself. 

CURRENT  NAVIGATIONAL  PROFICIENCY 


Methods  of  Assessing  Navigational  Proficiency 

Land  navigation— movement  from  point  to  point  across  unfamiliar 
terrain  — may  be  accomplished  by  a  variety  of  navigational  methods 
that  are  directly  dependent  upon  various  basic  skills.  As  a  part  of  ALN 
research,  a  diagnostic  baseline  study  was  undertaken  to  assess  the 
current  level  of  the  infantryman’s  navigational  proficiency  in  order  to 
identify  areas  in  need  of  special  attention  in  ALN  training. 

Proficiency  in  land  navigation  might  be  evaluated  either  by  assessing 
integrated  route  performance  or  by  testing  individual  navigational  skills 
separately.  The  diagnostic  study  used  both  means  of  evaluation  in  an 
effort  to  determine  the  relationship  between  ability  to  navigate  over 
unfamiliar  terrain  and  proficiency  in  the  component  navigational  skills. 

An  infantry  division  supplied  60  trained  men  to  be  used  as  subjects 
for  the  diagnostic  study.  All  were  graduates  ofBCTand  infantry  AIT 
and  had  participated  in  basic  unit  training.  All  had  received  a  minimum 
of  12  hours  of  BLN  and  10  hours  of  Map  and  Compass  Usage. 

In  the  diagnostic  study  all  subjects  were  required  to  undergo  both 
means  of  evaluation.  Half  received  the  individual  skills  test  before 
navigating  a  route  and  half  received  the  test  afterward.  Assessing 
integrated  route  performance  was  limited  to  daylight  hours  because  a 
primary  objective  of  the  evaluation  was  to  obtain  diagnostic  information, 
and  research  experience  had  shown  that  diagnostic  observation  was  not 
feasible  at  night.3 

Integrated  Route  Performance 

For  the  purpose  of  assessing  integrated  route  performance  to 
determine  the  current  capability  of  infantrymen  to  meet  the  performance 
requirement  already  specified  for  ALN,  training  routes  were  constructed 
at  Fort  Benning  composed  of  the  physical  factors  previously  identified 
in  Table  l.4  These  routes  were  classed  as  easy  (each  factor  at  its  easy 
level,  the  equivalent  of  the  BLN  requirement),  difficult  (each  factor  at 
its  difficult  level,  the  equivalent  of  the  ALM  requirement),  or  moderate 
(the  level  of  each  factor,  in  general,  midway  between  the  other  two). 

The  subjects  for  the  baseline  study  were  assigned  to  a  specific 
route  (20  subjects  at  each  of  the  three  levels  of  route  difficulty)  and 
were  required  to  perform  individually.  Each  subject  was  taken  to  the 

’Reference  7. 

‘Routes  included  natural  obstacles  (not  evident  from  preliminary  map  study  of  the  route) 
and  simulated  minehelds,  which  required  the  subject  to  detour  from  a  planned  course. 
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starting  point  of  a  route  and  given  a  briefing  on  the  specific  mission 
and  on  the  terrain  over  which  he  would  navigate.  He  was  supplied  with 
a  lensatic  compass,  a  map,  a  pace  cord  (string  used  in  tallying  paces), 
and  a  route  card  listing  azimuths,  distances,  and  checkpoints  for  indi¬ 
vidual  sections  of  the  route.  To  succeed,  the  soldier  had  to  arrive  at 
the  objective  within  the  specified  time  limit.  Although  his  route  card 
and  map  were  marked  to  suggest  a  route,  the  soldier  was  told  that,  to 
reach  the  objective,  he  could  follow  any  route  he  wished. 

At  the  beginning  of  the  test,  each  subject  was  randomly 
assigned  to  a  specific  observer,  who  accompanied  the  subject  during 
the  test  to  obtain  detailed  information  on  deficiencies  that  might  be 
remedied  in  training.  The  observer  avoided  influencing  the  behavior 
of  the  subject  in  any  way.  He  merely  recorded,  on  a  checklist,  signifi¬ 
cant  navigational  activities  as  they  occurred.  When  the  exercise  was 
completed,  the  observer  interviewed  his  subiect  about  aspects  of  that 
subject’s  performance  on  the  course. 

Component  Navigational  Skills 

To  obtain  a  better  understanding  of  the  navigational  process 
and  a  more  specific  evaluation  of  subject  capabilities,  an  operational 
analysis  was  made  of  land  navigation  activities.  The  experience  of  staff 
members  working  on  Tasks  PATROL  and  RIFLEMAN  has  suggested 
that  there  are  seven  basic  navigational  skills:  (1)  compass  usage, 
(2)  accurate  pacing,  (3)  checkpoint  recognition,  (4)  map  orientation, 
(5)  azimuth  determination,  (6)  position  location,  and  (7)  map  distance 
measurement.  An  achievement  test  was  devised  assessing  proficiency 
in  each  skill  in  order  to  obtain  more  detailed  information  about 
possible  training  deficiencies. 

Results  of  Assessing  Navigational  Proficiency 

Observations  made  during  the  test  of  navigation  over  unfamiliar 
terrain  produced  a  great  deal  of  diagnostic  information  that  guided 
subsequent  development  of  the  training  program.  In  addition,  the  test 
yielded  a  baseline  performance  figure  with  which  performance  of  the 
subsequent  experimental  group  could  be  compared.  On  the  easy  routes 
55% of  the  20  subjects  reached  the  objective;  on  the  moderate  routes  45% 
of  the  subjects  reached  the  objective.  Only  one  man  out  of  20  (5%)  suc¬ 
ceeded  in  meeting  the  performance  requirement  on  the  difficult  routes. 
The  low  proficiency  level  on  routes  classed  as  difficult  clearly  demon¬ 
strated  that  an  ALN  program  was  needed  to  teach  methods  for  use  in 
navigating  difficult,  unfamiliar  terrain. 


’As  previously  noted,  the  values  of  the  physical  factors  of  the  moderate  routes  were  about 
midway  between  the  values  of  those  of  the  easy  and  difficult  routes.  Since  performance  on  the 
moderate  routes  was  quite  close  to  that  on  the  easy  routes,  it  appears  that  navigational  diffi¬ 
culty  is  not  directh  related  to  the  physical  factors.  Rather,  the  relationships  between  increasing 
values  of  the  physical  terrain  factors  and  navigational  difficulty  seem  to  be  curvilinear- 
navigational  difficulty  increases  little  when  the  values  of  the  physical  factors  are  moderate,  but 
appreciably  when  the  values  arc  high. 
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Additional  diagnostic  information  was  provided  by  the  results  of 
the  individual  skills  test.  Deficiencies  were  evident  in  performance  in 
map  orientation,  position  location,  azimuth  determination,  map  distance 
measurement,  and  checkpoint  recognition.  Thus,  weaknesses  are 
rather  general  throughout  the  range  of  basic  navigational  skills. 

There  proved  to  be  no  significant  relationships  between  performance 
on  the  achievement  tests,  where  skills  were  assessed  individually,  and 
performance  on  the  routes,  where  a  combination  of  skills  had  to  be 
applied  (see  Table  26).  A  similar  lack  of  relationships  was  evident  in 
another  analysis  in  which  men  with  a  generally  good  pattern  of  per¬ 
formance  on  the  skills  test  were  contrasted  with  those  having  a  gener¬ 
ally  poor  pattern.  Men  who  had  passed  three  or  more  skill  tests  did 
not  perform  significantly  better  on  the  routes  than  men  who  had  passed 
fewer  than  three  tests.  The  results  of  these  analyses  on  the  relation¬ 
ships  between  integrated  route  performance  and  component  skills  suggest 
that  (1)  in  an  ALN  program,  emphasis  should  be  placed  on  practicing 
navigation  in  the  operational  setting  rather  than  on  training  in  individual, 
isolated  skills,  and  (2)  capability  in  land  navigation  should  be  tested 
only  as  an  integrated  performance  in  an  operational  setting. 

Tobl*  2 


Statistical  Comparison  Botwoon  th« 
Individual  Skills  Tost  and  Rout#  Behavior 


Itsuic  Skill 

('hi  Square  * 

(or  Kasy  Routes 

('hi  Square" 
for  Moderate  Routes 

1.  Compass  usage 

.04 

.01 

2.  Map  orientation 

.68 

.4.12 

3.  Position  location 

.01 

1 .62 

i.  Azimuth  determination 

.25 

4  04 

f>.  Map-distance  measurement 

.01 

.25 

6.  Pacing 

.00 

.17 

7.  Checkpoint  recognition 

.01 

.04 

^lone  of  (hr  chi  squares  was  significant  ut  the  .OS  level. 


THE  ADVANCED  LAND  NAVIGATION  TRAINING  PROGRAM 


Development  of  Training  Content 
General  Procedure 

Content  for  the  ALN  program  was  collected  from  many  military 
sources,  including  field  manuals,  technical  manuals,  expert  opinion 
(such  as  suggestions  from  the  Map  Reading  Committee  and  the  Ranger 


*Kor  the  easy  and  moderate  routes,  chi-square  teats  were  used  to  evaluate  the  relationships; 
the  splits  were  made  at  the  median  for  the  individual  tests.  Recuuse  of  the  low  proficiency 
(5%),  such  analysis  could  not  be  performed  for  the  difficult  route. 
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Department  of  the  Infantry  School),  and  civilian  literature.  Results  of 
research  previously  conducted  by  the  Infantry  Unit  and  the  U.S.  Army 
Armor  Human  Research  Unit  at  Fort  Knox,  Kentucky,  were  applied  in 
many  aspects  of  the  course. 

All  the  techniques  of  navigation  developed  or  adapted  for  the 
ALN  program  were  specifically  designed  for  use  over  difficult  terrain. 
The  program  was  evaluated  only  on  routes  classed  as  difficult  under 
the  system  shown  in  Table  1. 

While  developing  a  course  of  instruction,  specific  questions 
arose  concerning  navigational  techniques.  When  past  research  did  not 
provide  answers  and  when  it  appeared  that  more  complete  information 
would  contribute  significantly  to  the  quality  and  effectiveness  of  the  ALN 
training  program,  experimental  studies  were  conducted  for  guidance  in 
training  content. 

The  material  finally  selected  for  the  course  is  descri  ’  in 
the  next  section  of  the  report.  In  the  remainder  of  this  sect!  are 
the  results  of  the  more  pertinent  experiments  conducted  to  provide 
effective  training  for  ALN.7 

Compass  Techniques 

The  major  direction  finder  used  by  the  infantryman  is  the 
standard  Army  lensatic  compass.  Observation  of  the  diagnostic  base¬ 
line  group  indicated  that  the  customary  methods  of  holding  a  compass 
seemed  to  be  cumbersome  and  tedious.  Because  use  of  the  compass  to 
maintain  direction  is  a  critical  element  in  dead  reckoning  (one  of  the 
two  major  navigational  processes),  several  experiments  were  con¬ 
ducted  to  find  ways  to  improve  compass  training. 

In  the  BCT  cycle,  two  methods  of  using  the  compass  are 
taught  — BLN  Day,  in  which  the  navigator  holds  the  compass  at  eye  level 
with  the  front  cover  up;  and  BLN  Night,  in  which  he  holds  the  compass 
at  eye  level  with  the  front  cover  down.  A  third,  well-known  method, 
the  Center-Hold,  in  which  the  navigator  holds  the  compass  halfway 
between  his  belt  and  his  chin  with  the  front  cover  down,  is  not  ordinar¬ 
ily  taught  in  basic  training,  because  it  is  assumed  to  be  less  accurate 
than  the  other  two  techniques. 

The  first  training  content  experiment  tested  this  assumption, 
for  if  the  accuracy  of  the  Center-Hold  method  was  comparable  to  that 
of  the  other  two  techniques,  the  Center- Hold  would  be  favorable  for 
ALN  training  because  of  its  other  advantages.  With  this  method 
the  compass: 

(1)  can  be  used  after  a  shorter  period  of  instruction; 

(2)  is  faster  to  use  while  navigating; 

(3)  is  easier  to  use,  the  number  of  steps  required  for 
efficient  operation  being  reduced  from  seven  to  two; 

(4)  can  be  used  under  all  conditions  of  visibility; 

(5)  can  be  used  when  navigating  over  all  kinds  of  terrain; 


more  complete  description  of  the  studies  conducted  b\  the  Infantn  l  nit  during  develop¬ 
ment  of  this  program  is  contained  in  a  research  memorandum  (Reference  6). 


9 


(6)  can  be  used  without  laying  down  the  rifle  or  removing 
the  helmet.8 

In  the  experiment  subjects  were  first  tested  on  a  stationary 
sighting  course.  They  were  then  required,  in  both  daylight  and  dark¬ 
ness,  to  navigate  from  point  to  point  over  unfamiliar  terrain  using  a 
specified  compass  technique.  All  subjects  tested  each  technique  and 
traversed  each  route. 

There  proved  to  be  no  difference  in  the  accuracies  of  the  three 
methods  when  they  were  used  on  the  stationary  course;  here  the  average 
error  was  less  than  1.5°  for  all  methods.  When  the  methods  were  used 
in  navigation,  however,  th<  Center-Hold  method,  both  in  the  day  and  at 
night  scored  more  “hits”  on  the  “target”  than  did  the  other  two  methods 
(see  Table  3).  This  difference  approached  the  .05  level  of  statistical 
significance  for  daylight  performance  and  was  significant  at  better  than 
the  .05  level  after  dark. 


Table  3 


Navigational  Accuracy  for  Throo  Compass-Using  Methods 


Compass 

Technique 

Day 

Night 

Correct 

Hits* 

Mean  Miss** 
(Meters) 

SD 

Correct 

Hits* 

Mean  Miss1* 
(Meters) 

SD 

Bi.N  Day 

19 

12.8 

mm 

6 

.15.2 

23.5 

BLN  Night 

24 

12.9 

5.5 

5 

31.9 

22.9 

Center-Hold 

29 

12.6 

mm 

14 

27.3 

19.1 

Within  5  meters  (left  or  right)  of  target  center  on  a  200-meter  course.  Number  of  hits 
possible  for  each  technique — 18  (3  trials  for  18  subjects). 

“Average  distance  from  target  center;  includes  performances  scored  as  hits. 


These  promising  results  led  to  further  study  of  the  Center- 
Hold  method;  its  performance  was  tested  under  very  difficult  terrain 
and  route  conditions.  Because  of  the  extreme  environmental  circum¬ 
stances  imposed  upon  the  navigators,  it  was  decided  that  50%  correct 
hits  would  be  adequate  in  testing  the  Center- Hold  method.  Both  in  the 
day  and  at  night  the  number  of  hits  the  subjects  actually  scored 
exceeded  50%  (see  Table  4). 

In  view  of  the  results  of  the  experiment,  the  Center-Hold 
method  of  using  the  compass  was  adopted  in  the  ALN  program. 

Pacing  Measurement 

While  developing  a  training  method  for  estimating  distances 
traveled,  several  questions  about  pacing  arose  and  were  answered 


'This  point  was  established  in  u  study  of  the  reaction  of  the  magnetic  field  of  the  lensutic 
compass  to  various  pieces  of  metal  equipment.  While  a  distance  of  one  meter  from  all  hand-held 
weapons  and  pieces  of  equipment  tested  was  found  to  be  udequate  to  avoid  possible  effect  on 
compass  accuracy,  a  navigator  can,  bv  using  the  Center-Hold  method,  maintain  compass  accurao 
without  taking  off  his  helmet,  or  laying  down  his  rifle  if  the  weapon  is  slung  well  back  over 
his  shoulder. 
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Table  4 


Navigational  Accuracy  for  tho 
Contor-Hold  Method  on  Difficult  Courses 


Correct  Hits* 

Mean  Miss 

SI) 

(*r) 

(Meters) 

Day 

60 

12.4 

6.6 

Night 

r>r> 

20.  r> 

12.2 

“Within  10  meters  (left  or  right)  of  turgrt  center  on  a 
7 00 -meter  rourse. 


through  experiments.  A  navigator,  to  compute  the  distance  he  has 
traveled,  must  first  have  established  the  length  of  his  pace  by  count¬ 
ing  his  paces  over  a  standard  distance.  Then  he  can  count  the  number 
of  paces  he  takes  on  a  segment  of  the  training  route  and  convert  this 
count  into  meters. 

Because  it  seemed  probable  that  the  length  of  an  individual’s 
pace  would  tend  to  vary  over  distance,  a  study  was  conducted  to  see 
how  long  a  pacing  course  should  be  to  enable  a  navigator  to  obtain 
an  accurate  measure  of  his  normal  pace  count.  As  common  practice 
was  to  take  an  individual’s  pace  count  for  a  distance  of  100  meters, 
this  distance  was  used  for  each  segment  of  a  1600-meter  course.9 
Subjects  paced  the  entire  distance,  recording  their  count  at  the  end  of 
each  segment  but  restarting  the  count  only  at  the  halfway  mark.  The 
results  indicate  that  an  individual’s  normal  pace  count  can  be  more 
precisely  calculated  if  the  total  count  is  taken  for  a  distance  of  at  least 
600  meters,  since  an  individual’s  later  pacing  is  more  stable.  Restart¬ 
ing  appears,  in  effect,  to  reinstate  early  irregularity.  Therefore,  the 
600-meter  distance  was  adopted  for  the  pacing  course  in  ALN  training. 

Another  question  about  pacing  was  whether  an  individual’s 
pace  count  would  be  affected  by  radical  changes  in  topographical  relief 
or  by  differences  in  amount  of  illumination.  On  the  Fort  Benning 
reservation  an  800-meter  pacing  course  was  built  on  a  flat  dirt  road 
clear  of  any  vegetation.  Another  course  of  the  same  length  was  built 
on  a  gently  rolling  area  with  a  few  trees.  Subjects  paced  each  course 
once  during  daylight  and  once  during  darkness.  On  the  two  courses 
a  subject's  pace  count  did  not  differ  more  than  3%,  either  at  night 
or  during  the  day.  Because  such  small  differences  would  not  be  likely 
to  have  any  practical  effect  on  land  navigation,  it  would  seem  that  a 
navigator  can  use  his  normal  pace  count  for  estimating  distances, 
even  though  illumination  and  terrain  conditions  vary.  Only  local, 
extreme  changes  in  relief  might  require  him  to  make  on-the-spot 
adjustments  in  his  pace  count. 

In  case  the  flat  dirt  road  and  the  gently  rolling  area  were  not 
different  enough  to  reveal  a  statistical  difference  in  pace  count,  three 
kinds  of  terrain  that  satisfied  the  easy —  moderate— difficult  require¬ 
ments  illustrated  by  Tabl^  1  were  chosen  to  further  test  stability  of 

’So  (hat  the  subject  would  not  tr\  to  equate  his  pace  with  rrgularb  occurring  divisions 
between  segments  of  the  route,  natural  illusort  effects  were  used  to  make  spacing  appear  unequal. 
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pace  count.  Pacing  lanes  were  established  and  infantrymen,  using  the 
same  procedures  as  in  the  first  test,  determined  their  pace  counts. 
Over  the  three  kinds  of  terrain  no  significant  differences  in  the  individ¬ 
ual  counts  appeared.  Therefore,  a  trainee  in  the  ALN  program  uses 
only  one  pacing  standard  for  most  navigational  conditions.10 

Detouring  Techniques 

Detours,  which  most  navigators  find  difficult  to  make,  occur 
frequently  in  unknown  terrain.  Natural  obstacles  such  as  swamps  or 
dense  vegetation,  or  military  obstacles  such  as  minefields  will  block 
a  navigator’s  forward  motion  and  force  him  off  his  base  course.  He 
must  then  have  a  technique  for  making  accurate  corrections  in  order 
to  return  to  the  route  azimuth. 

With  the  frequently  used  “box”  technique,  the  navigator  must 
make  four  accurate  90°  turns  that  move  him  off  his  course,  around 
the  obstacle,  and  back  on  his  course.  Inaccuracies  resulting  from  this 
maneuver  appear  to  be  due  to  errors  made  in  the  detour  turns.  Several 
experiments  were,  therefore,  conducted  to  study  methods  of  turning. 

Trainees  are  usually  taught  to  do  parade-ground  facing  move¬ 
ments  in  order  to  make  90°  turns.  Undercurrent  doctrine  a  maximum  of 
+  5a  is  the  allowable  deviation  from  90°.  Subjects  were  tested  to  deter¬ 
mine  the  merits  of  this  turning  method.  In  daylight  only  of  the 
subjects  successfully  met  the  conditions  of  the  test;  at  night  only  2  6°o 
of  the  subjects  did  so  (see  Figure  l).tl  The  facing-movement  method 
of  making  90°  turns  was,  therefore,  rejected  for  the  ALN  course. 

Another  method  of  making  a  90 a  turn  was  then  designed  and 
evaluated.  The  navigator  had  to  hold  the  standard  lensatic  compass  in 
his  hand  and  align  the  sighting  wire  parallel  with  his  feet.  He  next  had 
to  turn  one  foot  at  a  right  angle  to  the  other  and  check  this  alignment  by 
referring  to  the  compass  dial.  Then  he  had  to  move  the  other  foot  par¬ 
allel  to  the  firs*  and  read  his  detour  azimuth  from  the  compass.  Of  the 
subjects  testing  this  method,  6ST0  were  able  to  turn  successfully  within 
the  allowable  deviation  of  +  5a.  But  while  the  foot-compass  method  of 
making  right-angle  turns  was  superior  to  the  previously  described  fac¬ 
ing  method,  certain  environmental  conditions,  such  as  dense  vegetation, 
might  limit  its  usefulness. 

A  third  technique  was,  therefore,  investigated,  that  of  counting 
the  tick  marks  on  the  face  of  the  lensatic  compass  (where  each  mark 
represents  5°)  to  determine  a  90a  angle  for  a  detour  azimuth.  Using 
this  technique,  Sl^o  of  the  subjects  turned  successfully  within  the  allow¬ 
able  deviation  of  +  5a.  The  compass-counting  method  is  also  limited, 
however,  because  it  cannot  be  used  at  night  without  a  light. 

It  was  concluded  from  the  experiments  that  to  enable  a 
navigator  to  choose  the  most  appropriate  method  for  the  environmental 

‘Training  lime  mould  be  saved  if  a  subject  did  not  have  to  determine  his  c*n  normal  pace 
count  but  could  be  assigned  it  somehow.  Another  experiment  mas  conducted  to  see  whether  the 
length  of  a  man's  pace  could  be  inferred  from  his  height.  But  no  significant  relationships  mere 
found  between  the  height  of  a  subject  and  his  normal  pace  count. 

“Probablv.  the  feedback  supplied  by  the  performance  of  others  during  close-order  drill  ensures 
more  accuracv  io  making  turns  than  that  demonstrated  here  when  individual  turning  was  tested. 
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Accuracy  of  Detouring  Techniques  Using  90°  Turns 

( with  *5  allowable  deviation) 


Technique 


°Nol  lasted  at  night 


Figure  1 


conditions  he  faces,  a  variety  of  detouring  techniques  must  be  included 
in  his  training.  (Some  methods  were  considered  too  technical  for  ALN 
training  purposes.) 

Map- Reading  Skills 

In  map-terrain  association  the  navigator  guides  his  movements 
with  the  aid  of  a  topographic  map  or  map  substitute.  This  method  does 
not  require  the  navigator  to  keep  constant  account  of  his  distance  and 
direction  as  he  does  in  the  other  major  navigational  method,  the  dead- 
reckoning  process. 

A  survey 12  conducted  by  the  Armor  Unit  had  indicated  that  an 
infantry  squad  member  needs  to  know  only  a  few  basic  map- reading 

“Reference  1. 
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skills.  An  analysis,  in  Task  RIFLEMAN,  of  the  BCT  and  the  infantry 
AIT  proficiency  tests  also  revealed  that  the  number  of  basic  map  skills 
assessed  in  these  tests  is  small. 

On  the  basis  of  this  previous  research,  six  map-reading  skills 
were  specified  as  appropriate  for  AIT  and  are  included  in  the  content 
of  the  ALN  program.  These  skills  are  (1)  determination  of  grid  coor¬ 
dinates,  (2)  recognition  _>f  topographic  symbols,  (3)  contour  inter¬ 
pretation,  (4)  map  distance  measurement,  (5)  map  orientation,  and  (6) 
determination  of  azimuths. 

Earlier  research  experience13  had  indicated  that  the  most 
difficult  subject  for  presentation  and  assimilation  during  map- reading 
training  is  the  concept  of  contour  interpretation.  There  are  several 
reasons  for  the  difficulty,  but  apparently  the  basic  problem  is  that  the 
map  reader  must  visualize  a  three-dimensional  scene  when  confronted 
with  a  two-dimensional  piece  of  paper.14 

The  procedure  for  teaching  contour  interpretation  in  the  ALN 
program  is  to  present  the  trainee  with  two-dimensional  and  three- 
dimensional  maps  of  the  same  area  at  the  same  time,  in  order  to  help 
him  visualize  the  actual  terrain.  An  Army  Map  Service  demonstration 
device,15  which  represents  the  same  piece  of  hypothetical  terrain  on  a 
standard  map,  a  contour  layer  model,  and  a  three-dimensional  relief 
map  (see  Figure  2),  is  used  as  a  training  aid  for  this  portion  of  the 

Contour  Intorprotation  Training  Aid 


“Reference  9. 

“See  Reference  5  for  guidance  in  ihis  area 

"Plastic  Relief  Model  Training  Map  100549.  I  S  \rmv  Map  Service.  Corps  of  Engineers. 
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instruction.  The  trainee  is  able  to  develop  a  realistic  picture  of  the 
configuration  of  the  earth  from  contour  lines,  within  a  relatively  short 
period,  by  making  numerous  comparisons  of  the  different  types  of 
terrain  contained  in  this  small  plastic  training  aid. 

The  procedure  for  teaching  contour  interpretation  in  the  ALN 
course  also  includes  the  use  of  five  primary  terrain  features  selected 
as  a  simplified  method  of  describing  land.  The  five  categories  — hilltop, 
ridge,  saddle,  valley,  and  depression  — give  students  a  standardized 
vocabulary  with  which  to  communicate.  The  Map  Reading  Committee 
at  the  Infantry  School16  teaches  this  method  of  land  description,  which, 
however,  is  not  used  Army-wide  in  current  infantry  AIT  courses. 

Description  of  the  Program 


Methods  of  Land  Navigation 

No  single  method  of  land  navigation  is  stressed  in  the  ALN 
course,  because  all  known  navigational  methods  have  their  limitations, 
depending  on  type  of  terrain,  type  of  weather,  amount  of  illumination, 
and  amount  and  accuracy  of  map  coverage.  The  soldier,  therefore, 
practices  several  navigational  techniques  in  lie  course,  so  that  he  can 
choose  the  right  procedure  or  combination  of  procedures  to  use  when 
facing  different  environmental  conditions. 

Little  time  is  alloted  to  the  practice  of  isolated,  individual 
navigational  skills,  because  the  diagnostic  baseline  study  indicated 
that  navigators  need  to  integrate  their  individual  navigational  skills  in 
the  operational  setting.  Therefore,  50-r«  of  the  ALN  program  is  assigned 
to  the  practice  of  route  navigation. 

Sequence  of  Instruction 

The  first  three  periods  of  the  ALN  course  are  devoted  to 
classroom  instruction  in  various  aspects  of  navigational  information 
and  techniques.  One  period  in  the  field  is  used  to  establish  pace  counts 
and  demonstrate  detouring,  the  other  two  periods  are  used  for  prac¬ 
tical  navigational  exercises. 

In  general,  the  sequence  of  events  in  the  course  is  planned  to 
proceed  from  the  simple  to  the  complex  — the  less  demanding  night 
navigational  exercise  is  presented  before  the  day  exercise.  At  night 
poor  visibility  makes  some  aspects  of  navigation  difficult,  but  over¬ 
all  navigation  as  practiced  in  the  ALN  program  is  sim pier  because 
some  of  the  skills  are  not  required.  At  night  the  trainees  travel  in 
pairs  and  use  no  map.  depending  on  dead  reckoning  exclusively. 

During  the  more  complex  day  exercise,  the  distance  *o  be 
covered  is  greater  than  in  the  night  exercise,  each  trainee  is  required 
to  navigate  ituii\ idually.  and  uses  a  map  so  that  lie  can  practice  the  more 
sopmsticated  technique  of  map-terrain  association. 


’’Reference  l 
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Prototype  Program  of  Instruction 


The  experimental  course  was  prepared  as  a  program  of 
instruction  in  ALN,  designed  to  be  given  in  infantry  AIT  (MOSs  111 
and  112).  Since  the  time  allocated  for  teaching  any  one  subject  in  both 
BCT  and  AIT  is  limited,  specific  techniques  (such  as  the  Center-Hold 
compass  method)  and  general  subject  matter  (such  as  the  isolation  of 
six  basic  map- reading  skills)  were  chosen  that  would  fit  well  into  a 
realistic  time  limit.  The  subject  matter  finally  decided  upon  yielded 
a  10-hour  course. 

The  subject  matter  contained  in  the  prototype  course  is  listed 
below.  A  more  detailed  outline  of  the  course  is  given  in  Appendix  A. 


Period 

One 
(1  hr.) 


Two 
(2  hr.) 


Three 
(1  hr.) 


Four 
(1  hr.) 


Subject 

Center-Hold  Technique  of  Using  Compass 

Selection  of  Steering  Marks 

Use  of  Skills  to  Report  Information 

Grid  Coordinates 
Topographic  Symbols 
Contour  Interpretation 
Map  Distance  Measurement 
Map  Orientation 
Determining  Azimuths 

Checkpoint  Recognition 
Geographical  Orientation 
Sun -Stick -Shadow  Method  of 
Determining  Direction 
A  Review  of  Methods  of  Land  Navigation 

Detouring  Obstacles 
Distance  Determination 


Five  (2  hr.)  Night  Navigational  Exercise 

Six  (3  hr.)  Day  Navigational  Exercise 

An  Instructor's  Guide17  was  prepared,  which  includes  general 
guidance  for  administering  the  program;  lesson  plans  for  the  six  class 
periods;  and  copies  of  the  training  aids .  handouts  and  slides  used  during 
the  classroom  sessions.  Part  I  of  the  Guide,  describing  the  adminis¬ 
tration  of  the  course,  is  reproduced  as  Appendix  B  of  this  report. 


EVALUATION  OF  THE  ADVANCED  LAND  NAVIGATION  PROGRAM 

Procedure 

Ten  noncommissioned  officers  with  previous  experience  in  teaching 
laftd  navigation  were  obtained  from  various  continental  United  States 

1  Reference  8. 
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Army  training  centers  to  serve  as  instructors  during  the  evaluation  of 
the  ALN  program.  These  10  instructors  were  then  trained  by  the  staff 
of  RIFLEMAN  V  to  present  and  administer  the  ALN  program.  Six  of 
them  were  made  Principal  Instructors  and  served  in  that  capacity  for 
specific  periods  of  the  course. 

The  .  structors  trained  an  experimental  group  of  trainees  composed 
of  100  enlisted  men  obtained  from  various  units  at  Fort  Benning.  After 
being  trained  in  the  ALN  course,  these  enlisted  men  were  required  to 
navigate  over  some  of  the  same  difficult  routes  the  soldiers  in  the  diag¬ 
nostic  baseline  group  had  navigated. 

During  the  evaluation  of  the  ALN  program,  the  equipment  and 
information  supplied  to  the  experimental  group  and  the  standards  and 
procedures  required  of  them  were  the  same  as  had  been  required  of  the 
baseline  group.  However,  the  subjects  of  the  experimental  group  were 
not  accompanied  by  observers,  as  were  the  subjects  of  the  diagnostic 
baseline  group. 

Results 

Both  day  and  night  land  navigational  performances  were  evaluated  in 
the  ALN  program.  During  the  day.  when  individual  navigation  was 
required,  SO^o  of  the  50  navigators  tested  reached  their  objective  within 
the  time  limit.  At  night,  under  varying  amounts  of  illumination.  7 6ro  of 
the  25  two-man  teams  met  the  prescribed  navigational  requirement. 

Discussion 

Comparing  the  daytime  performance  of  the  experimental  trainees 
with  the  data  obtained  from  the  diagnostic  baseline  group,  only  one  of 
the  20  subjects  (S^o)  in  the  diagnostic  group  was  able  to  meet  navi¬ 
gational  requirements  on  the  test  routes,  while  50ro  of  the  experimental 
group  trained  ir  the  ALN  program  performed  successfully. 

In  night  tests,  when  illumination  ranged  from  complete  darkness  to 
full  moonlight,  of  the  two-man  teams  in  the  ALN  program  met 

navigational  requirements.  This  gives  an  indication  of  training  effec¬ 
tiveness  under  such  conditions. 

The  results  of  the  evaluation  demonstrate  that  enlisted  personnel 
trained  in  the  ALN  program  of  instruction  learn  techniques  that  enable 
them  to  navigate  accurately  over  difficult,  unfamiliar  terrain  under  all 
conditions  of  visibility. 
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Appendix  A 

OUTLINE  OF  ADVANCED  LAND  NAVIGATION  PROGRAM 


PERIOD  ONE- REVIEW  OF  DEAD  RECKONING  (50  min.) 

1.  Introduction  and  Purpose 

2.  Training  Goals 

3.  Description  and  Practice  of  the  Line -Over- Arrow, 

Center- Hold  Technique 

4.  Selection  and  Use  of  Steering  Marks 

5.  Use  of  Land  Navigation  Skills  To 
Report  Information 

6.  Summary 

7.  Instructions  for  Worksheet 
t>.  Questions  and  Answers 

PERIOD  TWO-BASIC  SKILLS  IN 

MAP  INTERPRETATION  (100  min.) 

SECTION  I.  Introduction  (3  min.) 

1.  What  is  Map  Reading? 

2.  The  Importance  of  Map  Reading 

3.  The  Relationship  Between  Map  and  Ground 

4.  Map  Information 

SECTION  II.  Grid  Coordinates  (10  min.) 

1.  What  is  a  Grid  System? 

2.  How  Does  the  Grid  System  Work? 

3.  Practical  Exercise 

SECTION  III.  Topographic  Symbols  (10  min.) 

1.  Introduction 

2.  Explanation  of  Symbols 

3.  Practical  Exercise 

4.  Summary 

SECTION  IV.  Contour  Interpi  etation  (27  min.) 

1.  Introduction 

2.  What  is  Contour  Interpretation? 

3.  How  Contour  Lines  Represent  Rise  and  Fall 
of  the  Land 

4.  Contour  Interval 

5.  What  are  Index  Lines? 

6.  How  Can  the  Slope  of  the  Land  Be  Recognized? 

7.  How  Can  Contour  Maps  Help  the  Recognition  of 
Five  Primary  Terrain  Features? 

>.  Practical  Exercise 
9.  Summary 
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(15  min.) 


SECTION  V.  Map  Distance  Measurement 

1.  Introduction 

2.  Ways  To  Measure  Distance  on  a  Map 

3.  Practical  Exercise 
SECTION  VI.  Map  Orientation 

1.  Introduction 

2.  Orientation  of  the  Map  With  the  Compass 

3.  Orientation  by  Inspection 

4.  Practical  Exercise 

5.  Summary 

SECTION  VII.  Determining  Azimuths 

1.  Introduction 

2.  Determining  the  Azimuth  Between  Points  on 
the  Map 

3.  Practical  Exercise 

4.  Summary 

PERIOD  THREE-BASIC  SKILLS  IN  MAP 

INTERPRETATION  (CONCLUDED) 
SECTION  I.  Checkpoint  Recognition 

1.  Introduction 

2.  Checkpoints 

3.  General  Discussion 

4.  Use  of  Checkpoints 

5.  Practical  Exercise 
SECTION  II.  Geographical  Orientation 

1.  Introduction 

2.  Geographical  Orientation 

3.  Summary 

SECTION  III.  Sun -Stick -Shadow  Method  of 
Determining  Direction 

1.  Introduction 

2.  Method 

SECTION  IV.  A  Review  of  Methods  of 
Land  Navigation 

1.  Introduction 

2.  Route  Planning 

3.  Dead  Reckoning 

4.  Map-Terrain  Association 

5.  Summary 

PERIOD  FOUR- DETOURING  OBSTACLES  AND 
DISTANCE  DETERMINATION 
SECTION  I.  Detouring  Obstacles 

1.  How  to  Detour  Obstacles 

2.  Detours  With  More  Than  Two  Lateral  Legs 

3.  Summary 

4.  Practical  Exercise  in  Facing  and  Determining 
Azimuths  for  Detouring 


(20  min.) 


(15  min.) 


(50  min.) 
(20  min.) 


(15  min.) 


(5  min.) 


(10  min.) 


(60  min.) 
(30  min.) 
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SECTION  II.  Distance  Determination 

1.  Introduction 

2.  Determining  the  Individual  Pace  Count 

PERIOD  FIVE-NIGHT  NAVIGATIONAL  EXERCISE 

1.  Review  of  Navigational  Procedures 

2.  Rules  for  the  Navigational  Exercise 

3.  Practical  Exercise 

PERIOD  SIX- DAY  NAVIGATIONAL  EXERCISE 

1.  Review  of  Navigational  Procedures 

2.  Rules  for  the  Navigational  Exercise 

3.  Practical  Exercise 


(30  min.) 


(120  min.) 


(180  min.) 
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Appendix  B 


Port  I  of 

INSTRUCTOR  S  GUIDE,  ADVANCED  LAND  NAVIGATION: 
A  PROTOTYPE  COURSE 

Administration  of  Advanced  Land  Navigation  Program 


Chapter  1 
INTRODUCTION 

This  Guide  is  intended  to  acquaint  the  instructor  with  the  basic 
concepts  and  principles  of  the  Advanced  Land  Navigation  (ALN)  Program. 
It  is  to  be  used  in  conjunction  with  the  Lesson  Plans  included  in  Part  II 
of  this  volume.  It  is  hoped  that  the  majority  of  questions  that  will  arise 
during  the  implementation  of  the  Program  are  answered  in  this  Guide. 
Before  giving  an  Advanced  Land  Navigation  class,  an  instructor  should 
read  this  Guide  carefully  in  order  to  avoid  errors  in  the  interpretation 
of  the  instructional  material. 

The  Program  is  divided  into  six  periods.  An  outline  of  these  periods 
is  shown  in  Table  I. 

Table  I 

Outline  of  tho  ALN  Program 


Period 

Title 

Time 
j  (Hours 

One 

Revie*  of  Dead  Reckoning 

i 

1*0 

Basic  Skills  in  Map  Interpretation 

•i 

Three 

Basic  Skills  in  Map  Interpretation 

i 

Four 

Detouring  Obstacles  and  Distance  Determination 

i 

Fi\e 

Night  Na •  ipai tonal  Exercise 

Six 

Da\  Naxi^ational  Exercise 

3 

PURPOSE  OF  THE  PROGRAM 

This  Program  was  designed  to  b«.  given  in  Infantry  Advanced 
Individual  Training  (ATP  7-18).  It  is  aimed  at  the  Light  Weapons 
Infantryman  (MOS  111),  E-2  to  E-4  in  grade,  who  will  be  a  member  of 
a  rifle  company.  A  trainee  who  successfully  passes  this  Program  of 
Instruction  should  be  able  to  navigate  alone  or  in  groups  over  most 
types  of  rough  terrain,  under  all  conditions  of  visibility,  for  distances 
of  at  least  3  kilometers  (km.),  and  arrive  at  an  objective  that  is  no  more 
than  50  meters  (m.)  in  width. 
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SIZE  OF  CLASS 


This  Program  was  designed  for  teaching  ALN  to  a  class  of  150  to 
225  students  in  10  hr.  Classes  that  are  larger  than  this  can  also  be 
trained  in  this  Program,  but  more  time  will  be  required  to  conduct  the 
field  training. 

NUMBER  OF  CADRE 

During  the  classroom  part  of  the  Program  (Periods  One  through 
Three),  one  principal  instructor  (PI)  is  required.  The  number  of 
assistant  instructors  (AI)  required  will  depend  upon  the  size  of  the  class, 
but  it  is  suggested  that  there  should  be  at  least  one  assistant  instructor 
for  every  40  students. 

One  principal  instructor  and  five  assistant  instructors  will  be 
required  in  Period  Four,  and  two  principal  instructors  and  six  assist¬ 
ant  instructors  will  be  needed  in  both  Periods  Five  and  Six.  Thus, 
eight  cadremen  will  be  the  maximum  required  for  any  period. 

PRESENTATION  OF  THE  PROGRAM 

The  Lesson  Plans  for  the  six  periods  are  closely  timed;  however, 
if  the  principal  instructor  feels  that  he  has  an  amusing  story  that  will 
add  to  a  teaching  point,  he  may  insert  this  type  material,  but  he  should 
always  remain  aware  of  the  time  limit  imposed  upon  each  period. 

Perhaps  the  principal  instructor  will  find  that  he  presents  the 
various  teaching  points  in  slightly  different  language  than  its  written 
form  in  the  Lesson  Plans.  This  is  quite  acceptable,  but  it  should  be 
clearly  understood  that  no  deletions  of  basic  concepts  should  be  made. 

This  Program  has  been  designed  so  that  material  that  is  presented 
in  the  early  periods  serves  as  a  basis  for  the  learning  that  takes  place 
in  the  later  periods.  Therefore,  there  should  be  no  deviation  from 
the  sequence  of  presentation,  either  in  the  periods  themselves  or  in 
material  within  the  periods. 


Chapter  2 

INSTRUCTIONAL  AIDS 


SLIDES 

Colored  slides  are  introduced  in  appropriate  places  in  Periods  One, 
Two,  and  Three  to  facilitate  the  teaching  of  specific  points.  There  are 
21  slides  for  Period  One,  19  slides  for  Period  Two,  and  $  slides  for 
Period  Three. 

Reproductions  of  all  slides  are  located  in  the  Annex  for  the  instruc¬ 
tor’s  reference.  The  slides  themselves  are  items  of  issue. 
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COMPASSES 


Each  student  is  furnished  a  lensatic  compass  for  use  in  Periods 
One,  Two,  Four,  Five,  and  Six.  Prior  to  issue,  each  compass  should 
be  checked  for  accuracy  and  preset  for  line -over- arrow  use  on  the 
first  azimuth  prescribed  in  Period  One. 

Instructions  have  been  written  for  the  new  standard  lensatic 
compass.  This  compass  shows  all  degree  markings  in  red,  as  they 
appear  on  the  slides  accompanying  the  Lesson  Plans.  In  units  where 
the  older  compass,  with  all  dial  markings  in  black,  is  still  in  use,  the 
instructor  must  modify  the  Lesson  Plans  accordingly. 

It  is  important  that  compasses  given  to  trainees  are  serviceable. 
The  following  is  an  outline  of  the  procedure  for  determining  trie  serv¬ 
iceability  of  compasses. 

1.  Visual  Inspection  for  Missing  Parts 

a.  All  the  compasses  should  first  be  opened  to  see  that  the 
cover  glass  is  not  broken,  clouded,  or  cracked. 

b.  The  front  cover  should  be  inspected  to  see  that  the  sight  wire 
is  not  missing  or  bent. 

c.  The  eyepiece  should  be  placed  flat  against  the  cover  glass. 
The  index  line  on  the  cover  glass  should  bisect  the  sight 
slot.  Then,  with  the  compass  closed,  it  should  be  noted  that 
the  sight  wire  also  bisects  the  sight  slot.  This  procedure 
will  ensure  that  the  eyepiece  u  not  bent. 

2.  Inspection  for  Accuracy 

a.  Select  an  outdoor  area  free  from  the  influence  of  metal  or 
powerlines,  where  a  working  distance  of  100  to  150  ft., 
cleared  of  obstructions  to  the  line  of  sight,  is  available. 

b.  At  the  inspection  point,  build  a  wooden  p’atform  upon  which 
the  compass  may  rest  during  the  inspection.  Set  a  4  x  4-in. 
timber  firmly  in  the  ground  with  a  6  x  6- in.  board  fastened 
to  the  top  (below  eye  level)  with  wooden  dowels.  Nails  (metal) 
must  not  be  used  in  the  platform. 

c.  Establish  an  aiming  stake  100  to  150  ft.  away  in  a  direction 
coinciding  with  any  one  of  the  5 3  tick  marks  appearing  on  the 
compass  dial.  The  exact  location  of  the  stake  may  be  estab¬ 
lished  by  use  of  an  aiming  circle,  an  engineer  transit,  or,  in 
the  absence  of  either  of  these,  a  compass  selected  from 
among  several  that  appear  to  agree  exactly. 

d.  Trace  the  outline  of  the  compass  on  the  sighting  platform  so 
that  each  compass  can  thereafter  be  positioner  quickly. 

e.  A  compass  to  be  inspected  is  positioned  and  Sighted  on  the 
aiming  stake,  and  then  the  dial  is  read.  If  the  compass 
deviates  more  than  2°  in  either  direction,  it  should  not  be 
issued  to  students. 

3.  Inspection  for  Night  Clarity 

a.  All  compasses  to  be  inspected  should  be  opened  and  exposed 
to  either  natural  or  artificial  light  for  at  least  60  sec.  prior 
to  inspection. 
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b.  After  the  inspector  has  adapted  himself  to  darkness  for 
one-half  hour,  he  should  read  the  dial  of  each  compass.  Also, 
he  should  align  the  luminous  line  and  the  luminous  arrow. 
Compasses  which  are  difficult  to  read  because  of  poor  lumi¬ 
nosity  should  not  be  issued  to  students. 

Normal  eyesight  is  essential,  of  course,  if  the  inspector  is  to  make 
accurate  decisions.  After  learning  to  read  the  compass,  students 
should  be  directed  to  present  for  inspection  any  compass  that  may  be 
read  only  with  great  difficulty.  Again  the  question  of  visual  acuity 
versus  the  defective  compass  must  be  answered. 

THE  BACK  AZIMl'TH  AND  DETOURING  TRAINING  AID 

A  Back  Azimuth  and  Detouring  Training  Aid  is  to  be  provided 
for  each  student  in  Period  One.  It  is  reproduced  in  Figure  11 
(shown  here].  Period  One  of  the  Lesson  Plan.  Plastic  replicas  of  this 
Training  Aid  should  be  standard  issue  for  the  ALN  Program;  however, 
if  they  are  not  available,  the  instructor  must  construct  Training  Aids 
for  the  students  from  Figure  11. 

The  Training  Aid  is  first  introduced  in  conjunction  with  the 
illustration  of  steering  marks  in  Period  One.  The  instructor  should 
fully  demonstrate  its  use  at  this  point. 

The  Training  Aid  is  to  be  used  as  a  help  in  learning  what  procedures 
are  necessary  to  compute  the  various  azimuth  changes.  It  should  be 
stressed  that  this  is  a  training  aid  only  and  will  not  be  availab.e  to  the 
Infantryman  when  actual  navigation  is  demanded. 

WORKSHEET 

A  drawing  of  the  360s  part  of  the  compass  dial,  showing  only  the  north 
arrow  and  a  series  of  short  tick  marks,  is  given  each  student  in  Feriod 
One.  He  is  to  reproduce,  using  the  Training  Aid,  the  marking  system 
used  on  the  compass  dial,  and  return  the  worksheet  at  the  next  c  ass. 

MAPS 

There  are  two  types  of  maps  introduced  in  Period  Two.  The  first 
type  of  map  is  a  standard  topographic  map  having  a  scale  of  1:50,000. 
This  particular  scale  is  now  the  standard  scale  for  tactical  use  at  the 
level  of  the  rifle  company.  Therefore,  in  the  ALN  Program,  all  topo¬ 
graphic  maps  used  by  the  trainees,  both  in  the  classroom  and  the  field, 
should  have  a  scale  of  1:50,000. 

It  is  understood  that  the  declination  diagram  on  maps  is  currently 
undergoing  revision.  It  is  suggested  that  the  margin  of  the  map  sheet 
that  is  used  in  training  be  consulted  for  an  explanation  of  how  the 
magnetic  declination  is  computed  and  presented  for  that  particular  map. 

As  will  be  seen,  the  Lesson  Plans  were  written  for  the  Columbus, 
Georgia,  map  sheets  (Sheet  4045  IV,  Series  V745,  Edition  3-A.MS). 
This  is  because  ail  experimental  work  for  th^  Program  took  place 
at  Fort  Bennmg,  Georgia.  If  the  local  conditions  are  such  that  the 
Columbus  sheets  are  unavailable,  or  if  their  use  is  not  desired,  the 
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CUT  CIRCLES  APART  ON  THIS  LINE 


TO  ASSEMBLE: 

CUT  OUT  BLACK  CIRCLE  AND  FASTEN  TO  CENTER 
OF  RED  CIRCLE  WITH  ALUMINUM  EYELET  SO 
CIRCLES  CAN  BE  ROTATED  ON  COMMON  CENTER 

Figure  11.  Bock  Azimuth  and  Detouring  Training  Aid 
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Lesson  Plans  can  be  easily  adapted  to  use  any  standard  topographic 
map  sheet.  If  other  map  sheets  are  used,  appropriate  changes  must  be 
made  in  the  Lesson  Plans. 

The  second  type  of  map  is  a  special  plastic  training  map  that  will 
be  available  for  issue.  A  map  of  this  kind  absolutely  must  be  used 
when  the  material  in  Period  Two  is  presented.  In  our  research,  we 
used  map  100549,  printed  by  Army  Map  Service,  Corps  of  Engineers. 

HANDOUTS 

Period  Two.  A  handout,  "Measuring  Distance  Along  a  Curved 
Road,”  is  given  each  student  on  which  he  must  find  the  distance  between 
two  points  on  a  curved  road.  This  handout  is  to  be  used  in  conjunction 
with  the  Practical  Exercise  in  Section  V.  A  copy  of  this  handout  is 
attached  to  Section  V,  Period  Two,  of  the  Lesson  Plan. 

Period  Four.  A  handout,  "Detouring  Major  Obstacles  of  Unknown 
Dimensions,"  is  given  each  student  in  Section  I  for  use  in  learning  how 
to  detour  large  obstacles.  A  copy  of  this  handout  is  attached  to  Section  I. 
Period  Four,  of  the  Lesson  Plan. 

PACE  CORDS 

One  pace  cord  is  provided  for  each  student  for  use  in  Periods 
Four,  Five,  and  Six.  Pace  cords  should  be  approximately  5  mm.  in 
diameter  and  70  cm.  long. 

RECORD  CARDS,  DISTANCE  DETERMINATION  COURSE 

One  Record  Card  is  to  be  provided  for  each  student  for  use  in 
Section  II  (Distance  Determination)  of  Period  Four.  One  side  of  the 
Record  Card  is  to  be  used  by  trainees  and  instructors  in  determining 
standard  pace  count.  The  reverse  side  of  the  Record  Card  contains 
instructions  for  the  student  pertaining  to  the  Distance  Determination 
Course.  The  Record  Card  is  shown  in  Figures  12  and  13  of  Period 
Four  of  the  Lesson  Plan.  Reproductions  of  Record  Cards  for  trainees 
are  to  be  made  from  these  Figures. 

Prior  to  class,  the  instructor  should  enter  a  start  stake  number  on 
each  Record  Card.  Assignment  to  the  l?  start  stakes  is  to  be  evenly 
distributed  among  the  trainees.  Each  trainee  puts  his  name  on  his 
Record  Card. 

As  each  student  completes  the  Distance  Determination  Course, 
instructors  will  determine  (by  reference  to  the  Pace  Count  Conversion 
Card)  the  standard  pace  count  for  each  student  and  will  complete  the 
appropriate  portion  of  his  Record  Card. 

PACE  COUNT  CONVERSION  CARD 

One  Pace  Count  Conversion  Card  (Fig.  14)  will  be  provided  for  the 
PI  and  one  for  each  AI  for  use  in  Section  II  (Distance  Determination)  of 
Period  Four.  To  determine  astudent's  standard  pace  count,  instructors 
will  read  the  total  number  of  paces  entered  on  the  trainee’s  Record 
Card  in  the  space  marked  “E  to  SS,”  find  the  600-m.  range  into  which 
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the  total  falls,  and  use  the  data  on  the  Conversion  Card  to  fill  the 
appropriate  portion  of  the  trainee’s  Record  Card. 

The  Conversion  Data  can  be  typed  on  a  2  1/2  x  3-in.  card  and 
covered  in  clear  plastic  for  protection  against  wear  and  weather.  It 
will  be  necessary  to  use  both  sides  of  the  card. 

CENTER  CIRCLE  STEERING  MARK 

Instructional  aids  used  in  the  Distance  Determination  Section  will 
be  affixed  to  the  center  circle  steering  mark  during  the  briefing  of 
students  in  Period  Four.  These  aids  should  be  attached  to  the  center 
circle  steering  mark  in  a  manner  that  will  allow  quick  removal  after 
the  briefing.  The  aids  and  their  postions  on  the  center  pole  are  shown 
in  Figure  5. 

Steering  Mark  Panels 

Two  of  the  white  steering  mark  panels,  like  the  ones  used  on  the 
actual  course,  will  be  affixed  to  the  center  pole  for  demonstration. 
One  will  be  marked  in  red  letters  and  numbers,  as  the  panels  appear 
in  odd-numbered  lanes;  and  one  will  be  marked  in  black  letters  and 
numbers,  as  the  panels  appear  in  even-numbered  lanes. 

Intermediate  Markers 

Two  of  the  intermediate  markers  like  the  ones  used  on  the  actual 
course  will  be  affixed  to  the  center  pole  for  demonstration.  These 
markers,  white  with  diagonal  stripes,  will  also  be  marked,  one 
in  black  and  one  in  red,  to  demonstrate  their  use  in  odd-  and  even- 
numbered  lanes. 

Blown- Up  Record  Card 

The  enlarged  top  portion  of  a  Record  Card  will  be  attached  to  the 
center  pole  above  the  other  aids.  Figures  should  be  entered  on  this 
aid  to  emphasize  the  necessity  for  maintaining  a  continuous  count  over 
the  assigned  lane. 

This  card  should  measure  3  1/2  x  4  ft.  for  a  class  of  200  men.  It 
should  be  made  from  heavy  card  stock  and  covered  in  cleu  *  plastic  for 
protection  against  wear  and  weather.  The  blown-up  Record  Card  is 
shown  in  Figure  6. 

ROUTE  CARDS 

One  Route  Card  will  be  provided  for  each  student  in  Period  Five. 
A  sample  Route  Card,  Figure  15  [shown  here],  is  attached  to  Period 
Five  of  the  Lesson  Plan. 

FLASHLIGHTS 

One  flashlight  with  a  red  filter  will  be  provided  for  each  pair  of 
students  in  Period  Five  (Nigh*  Navigational  Exercise). 
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ROUTE  _Z 
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LEG  2 
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OBJECTIVE 

Figure  15  Sample  Route  Card  for  Night  Navigational  Exercise 


COMBINATION  MAP  AND  ROUTE  CARDS 

One  Combination  Map  and  Route  Card  will  be  provided  for  each 
student  in  Period  Six  (Day  Navigational  Exercise).  A  sample  Com¬ 
bination  Map  and  Route  Card,  Figure  lb,  is  attached  to  Period  Six  of 
the  Lesson  Plan.  This  was  printed  at  the  Third  Army  Field  Printing 
Piant  at  Fort  Benning,  Georgia.  It  is  suggested  that,  if  these  are  not 
available  locally,  an  excellent  substitute  can  be  made  by  cutting  the 
appropriate  area  out  of  a  standard  topographic  map  and  pasting  it  on  a 
route  card.  These  card?  can  be  encased  m  acetate  and  reused  mam 
times  so  that  it  is  not  necessary  to  use  a  new  set  of  maps  for  each 
training  company. 


Chapter  3 

COURSE  CONSTRUCTION 


Detailed  note 
field  facilities.  It 


are  presented  in  this 
s  important  that  the  D 


apt er  for  the  construction  of 
ance  Determination  Course, 


the  Nigh*  Navigational  Course, 
properly  constructed  to  ensure 
Navigation  Program  is  accomol 


„:id  the  Day  Navigational  Course  be 
hat  the  purpose  of  the  Advanced  Land 


DISTANCE  DETERMINATION  COURSE 

Trie  Distance  Determination  Course  is  used  in  Period  Four  for 
determining  the  mdi\  ic.ual  race  count  for  each  trainee. 
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Terrain  Requirements1 

The  course  is  based  on  one  circle  650  m.  in  diameter  and  a  second 
circle  50  m.  in  diameter  located  on  a  common  center.  Eighteen  pacing 
lanes  radiate  from  the  smaller  circle.  These  lanes  are  each  300  m. 
long.  Since  a  trainee  paces  out  and  back,  his  pace  count  is  established 
over  a  600-m.  course.  Our  research  indicates  that  a  pacing  course 
must  be  at  least  500  m.  in  length  for  an  individual  to  get  a  reliable 
estimate  of  his  pace  count. 

The  aim  in  constructing  this  course  is  to  provide  each  man  with  a 
lane  of  approximately  equal  difficulty  that  is  typical  of  the  area  where 
the  pace  count  will  be  used  in  navigation.  For  the  course  to  remain 
reasonably  constant  in  difficulty  during  use  by  many  troops  throughout 
the  year,  it  should  run  through  areas  of  more  permanent  type  vegeta¬ 
tion.  An  area  covered  by  larger  trees  and  second  growth  vegetation 
past  the  age  of  showing  marked  seasonal  variation  is  to  be  preferred. 

Course  Lavout  and  Construction1 

_ s - 

Inner  circle  (see  Fig.  1).  Select  the  common  center  point  of  the 
circles  and  set  a  flat-topped  wooden  post  at  a  height  slightly  below  eye 
level.  Use  the  post  as  a  rest  for  the  compass  while  installing  stakes 
and  steering  marks.  Commencing  at  360°  magnetic  azimuth,  set  a 
start  stake  25  m.  from  the  center  point  every  20°  of  arc  around  the 
full  circle. 

A  common  steering  mark  is  located  at  the  center  of  the  circle. 
Diameter  of  the  inner  circle  formed  by  the  IS  start  point  stakes  is 
50  m.  Steering  marks  A/E,  B/D,  and  C  are  100  m.  apart.  All  azimuths 
are  measured  from  the  center  of  the  small  circle  before  the  common 
steering  mark  is  erected. 

Start  stakes  (see  Fig.  2).  Paint  eighteen  1  x  4  x  4S-in.  stakes 
white,  and  mark  serially  from  SS  1  through  SS  IS  cn  both  sides;  the 
letters  and  numerals  are  approximately  5  in.  high,  1-in.  stroke.  Odd- 
numbered  stakes  are  lettered  and  numbered  in  red;  even-numbered 
stakes  are  lettered  and  numbered  in  black.  Set  all  start  stakes  12  in. 
deep.  Painting  all  surfaces  prior  to  setting  them  in  the  ground  may 
delay  rotting. 

Steering  marks  (see  Fig.  3).  Three  steering  mark  panels  are 
required  for  each  of  IS  lanes,  a  total  of  54.  Large  panels  are  stapled 
to  1  x  4  x  54 -in.  boards  with  double-pointed  tacks  (staples),  3/4  in. 
long.  Paint  (or  spray)  the  board  and  panels  with  two  coats  of  white 
exterior  paint  on  all  surfaces.  Letters  and  numbers  on  even-numbered 
lanes  are  in  black;  letters  and  numbers  on  odd-numbered  lanes  are  in 
red.  Both  letters  and  numbers  are  14  in.  high,  3-in.  stroke.  A  dash  is 
placed  between  the  letter  ard  the  number  on  each  steering  mark  panel. 
Marine  plywood  is  recommended  for  use  as  steering  mark  panels. 


'Based  on  local  terrain  characteristics.  Terrain  should  be  topical  of  that  o\er  which  the 
pace  count  will  be  applied. 

'The  course  can  be  laid  out  with  the  standard  lensatic  compass.  If  a  transit  and  trained 
surcev  ere**  is  a>ailable  from  an  \rtiller\  or  Rngineer  l  nit.  emplo\  it 
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Figure  1  Layout  of  Distance  Determination  Course 
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Figure  2  Marking  on  Both  Sides  of  Start  Stakes 
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The  numerals  on  each  set  of  three  steering  marks  correspond  to 
the  numerals  on  the  start  stakes  (1-lb,  inch).  The  steering  mark  in 
Figure  3  would  be  marked  E-l>on  the  reverse  side.  Each  A/E  steering 
mark  is  100  meters  from  its  start  stake.  B/D  steering  marks  are  200  m. 
from  the  start  stake,  and  C  steering  marks  are  300  m.  from  the  start 
stakes.  Each  set  of  three  steering  marks  must  be  on  the  same  azimuth, 
from  the  center  post  over  the  start  stake,  at  intervals  of  100  m.  (Pacers 
move  out  from  the  start  stake  to  steering  mark  “A,”  then  to  “B,”  then 
to  "C."  At  “C,”  they  face  about  and  move  back  over  the  same  route  to 
“D”  (reverse  side  of  “B”).  then  to  “E"  (reverse  side  of  “A”),  and  from 
“E”  to  the  original  start  stake.) 


—  No  16  double-pointed  tocks 
or  roofing  nails,  3  4  in  long 


mark  to  f.-ee  Use  10-d  nails  to  fasten  the  “head*  end 
of  the  panel  to  all  poles  or  frees 

Figure  3  Steering  Mark  Pan«l  Used  on  Distance 
Determination  Course 

Distance  of  100  m.  from  the  start  stake  to  the  first  steering  mark 
and  between  all  steering  marks  must  be  exact.  The  first  steering  mark 
or  intermediate  marker  must  be  clearly  visible  from  its  start  stake 
and  each  steering  mark  or  intermediate  marker  must  be  clearly  visi¬ 
ble  from  the  ore  preceding  it.  Fasten  the  steering  marks  to  poles  or 
trees  at  the  height  giving  best  visibility.  Remember  that  the  successive 
steering  marks  must  be  visible  on  the  way  out  and  on  the  return  after 
facing  about  at  steering  mark  “C.”  Some  cutting  of  limbs  or  trees 
may  be  necessary.  Deviation  of  one  or  two  paces  from  the  lane  azimuth 
can  be  tolerated  to  increase  visibility  without  cutting  limbs  or  trees, 
but  the  100-m.  distances  must  be  rigidly  controlled. 

Intermediate  markers  (see  Fig.  4).  In  thickly  wooded  terrain,  it 
maybe  impossible  to  mount  the  large  steering  mark  panels  so  the  pan¬ 
els  can  be  read  at  100-m.  intervals.  In  such  cases,  use  1  x  4  x  4?-in. 
intermediate  markers  to  keep  subjects  on  course  between  the  larger 
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Figure  4  Intermediate  Marker 


steering  mark  panels  shown  in  Figure  3  Intermediate  markers  are 
painted  white  on  both  sides  with  alternating  4  in.  diagonal  stripes.  On 
even -numbered  lanes,  intermediate  markers  are  black  on  white,  on 
odd-numbered  lanes,  intermediate  markers  are  red  on  white.  The  land 
number.  3  12  in.  high,  3/4-in.  stroke,  appears  in  the  center  on  both 
sides  of  intermediate  markers. 

Center  circle  steering  mark  (see  Fig.  5).  Tins  pole.  located  at 
the  center  of  the  circle  formed  by  the  start  staKes,  serves  as  a  common 
steering  mark  for  ail  lanes  during  the  last  100  m.  from  steering  mark 
‘"E”  to  soldier's  assigned  start  stake.  The  man  guides  on  the  marker, 
but  halts  at  his  start  stake. 

The  steering  mark  panels,  intermediate  markers,  and  biown-up 
section  of  the  Record  Card  tsee  Fig.  6)  are  used  during  the  briefing  to 
ensure  that  the  men  are  familiar  with  them.  The>  should  be  removed 
from  the  pole  before  the  men  begin  navigation  on  tins  course. 

A  blown-up  section  of  the  Record  Card  is  given  in  Figure  6.  The 
displays  on  the  poie  should  be  attached  in  a  manner  that  allows  quick 
removal  after  the  briefing. 

This  training  aid  should  be  at  least  3  1/2  x  4  ft.  for  a  class  of  200 
men.  The  figures  shown  .  .  .  are  typical.  Figures  must  be  entered 
on  the  training  aid  to  emphasize  the  necessity  for  maintaining  a  con- 
tinous  count  over  the  assigned  lane.  The  training  aid  is  made  from 
heavy  card  stock  and  covered  with  clear  acetate  to  protect  it  from 
wear  and  weather.  It  should  be  hung  on  the  center  steering  mark  pole 
above  the  panels  and  intermediate  markers  while  in  use. 

NIGHT  NAVIGATIONAL  COURSE 
Course  Construction 

The  Night  Navigational  Course  for  Period  Five  will  be  laid  out  as 
shown  in  Figure  7. 

Measurements  of  the  course  are  1600  m.  on  the  long  axis  and  460  m. 
on  the  short  axis.  There  are  40  m.  between  each  of  the  12  starting 
points  at  each  side  of  the  course.  The  starting  points  on  the  west  side 
of  the  course  are  labeled  A  to  L  and  those  on  the  east  side  of  the 
course  are  numbered  1  to  12.  Routes  that  traverse  the  area  between 
the  two  sides  of  the  course  are  plotted.  Since  routes  are  not  plotted 
in  a  straight  lire,  the  total  course  distance  will  be  over  1600  m.  In  the 
experimental  course,  total  distances  were  approximately  1700  m. 

The  course  has  three  line -type  checkpoints  crossing  the  entire 
width  of  the  layout.  Only  two1  of  these  line -type  checkpoints  (I  and  II 
in  Fig.  7)  are  used  in  the  night  course.  They  should  be  natural  terrain 
features  spaced  equally  throughout  the  course. 

'The  third  checkpoint  is  used  in  the  da\  course. 
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Figure  5  Center  Circl# 
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Figure  7  Diogram  of  the  Night  Navigational  Course 


Sample  Checkpoint  Pole 
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Up  and  down  the  length  of  each  line-type  checkpoint  are  the  individual 
route  checkpoints.  This  is  illustrated  by  the  letters  and  numbers  in  the 
circles  on  the  map  in  Figure  9.  Thus,  for  any  one  route  a  specific 
point  is  selected  on  the  line -type  checkpoint  and  this  point  is  the  check¬ 
point  for  the  particular  route. 

In  the  experimental  program,  we  used  two  roads  and  a  stream  bed 
as  the  line-type  checkpoints.  The  terrain  on  either  side  of  these  fea¬ 
tures  was  varied  enough  so  that  map-terrain  association  easily  could 
be  accomplished.  More  important,  these  features  entirely  crossed 
the  total  width  of  the  course  and  were  essentially  parallel  to  the  start¬ 
ing  points.  It  is  suggested  that  if  you  cannot  locate  an  area  with  such 
excellent  line-type  checkpoints,  an  engineering  company  can  be  called 
upon  to  furnish  a  bulldozer.  In  about  half  a  day,  three  simulated  roads 
can  be  scraped  across  any  area,  and  these  roads  can  be  hand  drawn  on 
the  training  maps. 

Along  these  line -type  checkpoints  and  near  the  individual  route 
checKpoints  are  located  yellow-and-black  striped  poles  (trees  may  be 
used  if  permission  can  be  gained  from  local  sources)  about  10  ft.  tall 
(see  Fig.  »).  A  red  light  is  attached  to  each  pole  for  use  during  the 
night  exercise.  On  each  pole  is  a  map  showing  each  individual  route 
checkpoint  (see  Fig.  9).  In  the  experimental  program,  a  scale  of 
about  1:2,500  was  used  and  these  were  hand  drawn.  Since  these  were 
to  be  permanent,  they  were  covered  with  acetate  and  have  withstood 
the  weather  very  well. 

Note  that  these  striped  map  poles  are  not  located  exactly  on  a 
specific  checkpoint.  They  are  distributed  along  the  length  of  the  chosen 
terrain  features  about  75  m.  apart  and  at  least  25  in.  from  the  actual 
checkpoint.  They  must  be  visible  from  the  checkpoint.  The  reason  is 
that  a  trainee  must  go  to  what  he  thinks  is  his  checkpoint  on  the  ground 
and  then  to  a  map  pole.  At  the  map  pole  he  must  determine  (1)  his 
location  and  (2)  the  location  of  his  checkpoint.  Locating  the  map  poles 
some  distance  away  from  the  checkpoints  forces  him  to  use  map-terrain 
association.  The  locations  of  map  poles  are  not  indicated  on  the  training 
maps;  only  the  checkpoint  positions  are  indicated. 

Routes 

There  are  12  starting  points  on  each  side  of  the  course.  Twelve 
different  routes  are  plotted  between  these  points,  but,  since  trainees 
are  started  concurrently  on  bc'.n  ends  of  the  course,  there  are,  in 
reality,  24  different  routes  in  use.  These  routes  should  be  plotted 
according  to  local  conditions.  However,  it  is  suggested  ti  it  the  fol¬ 
lowing  considerations  be  taken  into  account  when  the  routes  are  plotted. 

1.  All  routes  should  be  approximately  the  same  length. 

2.  All  routes  should  have  approximately  the  same  amount  of 
vegetation  on  them. 

3.  If  possible,  a  training  area  should  be  selected  that  gives  a 
wide  variety  of  types  of  terrain  over  the  length  of  the 
course.  Since  this  course  is  designed  to  equip  the  navi¬ 
gator  to  move  over  difficult  terrain,  few  areas  should  be 
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Figure  8  Polas  Used  in  Navigational  Course 

rejected  because  they  otter  extremely  dense  vegetation  or 
radical  relief. 

4.  The  terrain  on  either  side  of  the  line-type  checkpoints 
should  be  varied  so  that  map-terrain  association  can  be 
accomplished  from  maps  mounted  on  poles  near  the 
route  checkpoints. 

5.  At  the  end  of  each  leg  of  the  route  and  on  the  line -type 
checkpoint,  there  should  be  a  recognizable  terrain  feature. 
This  may  be  as  distinct  as  a  hilltop,  for  example,  but  can 
be  such  things  as  a  bend  in  a  road  or  stream. 

6.  All  routes  should  be  free  of  hazards. 
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Figure  9.  Sompl*  ol  Mop  Information  Attached  to  Polos 


IF  YOU  HAVE  NOT  YET  DETERMINED  WHERE  YOU  THINK 
YOUR  CHECKPOINT  IS  ON  THE  GROUND,  DO  THAT  FIRST 
AND  THEN  GO  TO  THE  NEAREST  POLE 


THIS  POLE  IS  NOT  A  CHECKPOINT 


HOWEVER  BY  LOOKING  AT  THIS  MAP 
YOU  SHOULD  BE  ABLE  TO  DETERMINE 
WHERE  YOUR  CHECKPOINT  IS  ON  THE  GROUND 


1.  The  red  letters  and  the  green  numbers  indicate  checkpoint  positions. 

2.  Look  on  your  route  card  and  find  the  letter  or  number  of  the  route 

3.  Now  look  on  this  map,  find  the  correct  letter  or  number,  and  by  map- 
terrain  association  determine  whether  you  have  arrived  at  your  checkpoint. 

4.  If  you  have  arrived  correctly,  return  to  your  checkpoint  and  start  on  the 
next  leg  of  your  route. 

5.  If  you  have  not  arrived  correctly,  determine  where  your  checkpoint  is  on 
the  ground  and  move  to  that  point.  Then  start  on  the  next  leg  of  your  route. 
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Figure  10.  Diagram  of  the  Day  Navigational  Course 


DAY  NAVIGATIONAL  COURSE 

The  Day  Navigational  Course  for  Period  Six  will  be  laid  out  as 
shown  in  Figure  10. 

The  same  course  is  used  in  this  period  as  was  used  in  Period  Five 
with  one  modification.  The  starting  points  on  only  one  side  of  the 
course  are  moved  abou*  -400  m.  back  from  their  night  position.  Thus, 
the  starting  points  for  the  night  routes  on  that  side  now  become  the 
first  checkpoints  on  that  side  for  the  day  exercise.  At  the  other  sme, 
the  starting  ooints  remain  unchanged.  The  day  course  is  2000  m.  in 
length;  the  width  remains  the  same.  Again,  routes  that  traverse  the 
area  between  the  two  sides  of  the  course  are  plotted.  These  routes 
should  require  the  individual  to  navigate  a  full  23oo-m.  course. 

There  are  now  three  line-type  checkpoints  (I,  II,  III  in  Ft".  10), 
which  are  natural  terrain  features,  spaced  equally  throughout  the 
course.  Between  the  night  and  day  exercises,  yeilow-and-black 
striped  poles  must  be  placed  in  the  vicinity  of  the  aaditional  check¬ 
points.  This  may  be  done  at  the  time  the  start  stakes  are  mo\ed 
back  400  m. 
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Chapter  4 


SPECIFIC  INSTRUCTIONS  FOR  CONDUCTING 
THE  ADVANCED  LAND  NAVIGATION  PROGRAM 


PERIOD  ONE 
Compass  Technique 

The  Advanced  Land  Navigation  Program  teaches  a  different 
compass-holding  method  than  has  previously  been  taught  to  trainees. 
This  is  called  the  center-hold  technique  and  requires  the  navigator  to 
position  the  compass  approximately  halfway  between  his  chin  and  belt 
and  to  look  out  over  the  front  cover  to  determine  the  direction  of  his  az;- 
muth.  Along  with  this,  the  compass  should  always  be  set  on  the  desired 
azimuth  by  turning  the  bezel  ring  and  aligning  the  north- seeking  arrow 
with  the  luminous  line  on  the  coyer  glass.1  This  is  usually  referred 
to  as  the  line-over- arrow  technique. 

Our  research  has  indicated  that  the  center-hold  method,  utilizing 
the  line-over-arrow  technique,  is  just  as  accurate  as  the  more  familiar 
sighting  method.  More  important,  the  center-hoid  technique  offers  the 
following  advantages  over  the  sighting  technique. 

1.  It  is  faster  to  use. 

2.  It  is  easier  to  use,  as  the  number  of  steps  required  for 
efficient  operation  has  been  reduced  from  seven  to  two. 

3.  It  can  be  used  under  all  conditions  of  visibility. 

4.  It  can  be  used  when  navigating  over  all  types  of  terrain. 

5.  It  can  be  used  without  putting  down  the  rifle,  however, 
the  rifle  must  be  oiung  well  back  over  either  shoulder. 

Trainees  should  be  made  to  realize  that  the  center-hold  method  of 
using  the  compass  replaces  the  sighting  technique,  thus,  the  sighting 
technique  should  not  be  used  in  training." 

When  using  the  center-hold  method  utilizing  the  line-over-arrow 
technique,  steering  marks  may  or  may  not  be  used.  They  should  be 
used  if  the  terrain  is  open  and  there  are  many  good  steering  marks 
available,  since  this  will  enable  the  navigator  to  walk  long  distances  on 
his  azimuth  without  referring  to  the  compass.  They  should  not  be 
used  if  the  vegetation  is  very  thick  or  if  there  are  no  suitable  steering 
marks  available.  In  these  instances,  the  navigator  should  make  frequent 
reference  to  his  compass. 

Practice  in  Using  the  Compass 

We  have  found  that  field  practice  in  using  the  compass  does  not 
ensure  success  when  actual  navigation  is  tried.  That  is.  a  trainee 
may  be  able  to  demonstrate  that  he  is  capable  of  using  the  compass  in 
a  proficiency  test,  but  he  may  become  lost  within  a  short  period  of 

‘Some  older  compasses  mav  hate  two  luminous  lines  on  the  cover  glass.  If  this  occurs,  .ell 
the  trainee  to  use  the  longer  line. 

‘Sighting  technique  mav  be  used  in  detouring  large  obstacles  at  night.  See  Period  hour 
l.esson  Plan. 


time  when  actual  land  navigation  is  attempted.  For  this  reason,  we 
practice  the  center-hold  compass  technique  in  the  classroom  tor  onh 
a  short  period  of  time,  and  the  remainder  of  compass  practice  occurs 
during  actual  navigation. 

Our  research  indicates  that  ’he  lack  of  relationship  between 
proficiency  testing  of  compass  usage  and  land  navigational  ability 
extends  to  most  other  land  navigational  skills.  Therefore,  if  a  unit 
commander  wants  to  keep  a  record  to  indicate  the  land  navigational 
ability  of  his  company,  he  should  not  set  up  an  individual  skills  profi¬ 
ciency  test.  Rather,  he  must  set  up  an  acutal  land  navigational  route 
and  keep  track  of  the  number  of  trainees  that  are  able  to  arrive  at  an 
objective  within  a  time  limit.  Thus,  if  a  proficiency  check  is  desired 
in  the  present  Program,  it  is  suggested  that  a  record  be  kept  of  ’he 
number  of  trainees  hitting  their  objective  during  Periods  Five  and  Six. 

The  commander  should  not  expect  loo-"  of  the  class  to  reach  the 
objective.  Because  of  many  variables  over  which  we  have  no  control, 
an  acceptable  level  of  proficiency  is  not  specified.  The  commander 
must  determine  his  own  standards  which  should  be  in  harmony  with 
proficiency  levels  in  other  areas  of  training. 

Questions  and  Answers 

The  questions  and  answers  at  the  bacK  of  the  Lessor.  Plan  are 
supplied  ’o  tne  instructor  to  be  used  only  when  necessary.  The  actual 
instruction  in  the  period  requires  approximately  50  mm.,  but  the 
questions  and  answers  may  be  used  if  the  instructor  has  some  time 
left  for  a  general  review. 

PERIOD  TWO 

Our  research  has  indicated  that  the  Infantryman  will  profit  more 
from  a  complete  understanding  of  six  basic  skills  necessary  for  map 
readip-T  than  he  wili  from  just  a  passing  acquaintance  of  the  numerous 
SKiils  mat  make  up  the  entire  area  of  map  reading.  These  basic  skills, 
which  nave  been  identified1  as  being  necessary  for  the  LWI  to  Know, 
are  thoroughly  covered  in  Period  Two. 

Section  I.  Introduction  to  Map  Reading 

The  important  things  to  stress  in  this  section  are  (1)  the  map 
presents  a  view  of  the  ground  as  it  appears  from  directly  above,  and 
(2)  the  map  reader  should  make  use  of  'he  printed  information  on  the 
map  if  he  is  to  interpret  it  correctly. 

Section  II.  Grid  Coordinates 

In  this  section,  the  trainee  is  taught  to  compute  and  interpre* 
correctly  a  sin-digit  grid  coordinate.  We  teach  only  six  digits  because 

l(.ogan.  I.. A..  Aillmorth.  VI.  .  Iindlav.  I)  (  !  Su.’i  c  i  of  Ifup  'Ai// s  Requi'e^.-n^.  technical 
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(1)  more  digits  than  this  are  extremely  hard  to  determine  accurately 
on  a  map  with  a  scale  of  1:50,000,  unless  a  coordinate  scale  is  used, 
and  (2)  it  is  extremely  unlikely  that  the  LWI  would  have  occasion  to  be 
more  precise  than  this  in  using  grid  coordinates. 

It  should  be  noted  that  the  use  of  a  plastic  coordinate  scale  is  no: 
specified  in  the  Lesson  Plan.  Our  research  has  indicated  that  the 
trainee  is  capable  of  determining  a  six-digit  coordinate  by  the  “eyeball" 
method  with  enough  accuracy  for  his  ourposes.  The  reason  for  not 
specifying  a  coordinate  scale  was  simply  that  under  ordinary  combat 
conditions  the  LWI  does  not  have  one  of  these  available  for  his  use. 

Section  III.  Topographic  Symbols 

The  only  concept  to  be  stressed  in  tnis  section  on  topographic 
symbols  is  that  the  ten  rules  presented  are  principles  which  should 
be  applied  to  interpret  various  groups  of  map  symbols.  Thus,  the 
instructor  should  not,  when  the  slide  dealing  with  water  is  presented, 
for  example,  discuss  each  type  of  water  portrayed  by  the  solid  blue 
color.  Rather  he  should  stress  that,  by  applying  one  basic  principle, 
the  trainee  will  be  able  to  identify  this  particular  symbol  as  some  type 
of  water  which  is  always  present,  whether  it  be  lake,  river,  creek,  etc. 

The  use  of  basic  principles  to  interpret  topographic  symbols  has 
two  main  advantages.  The  first  of  these  is  that,  by  utilizing  these  10 
specific  principles,  at  least  72  different  topographic  symbols  can  be 
identified  accurately.  The  second  is  that  our  research  has  indicated 
that  many  LWIs  do  not  retain  the  required  knowledge  for  specific 
symbols,  but  are  able  to  retain  a  basic  principle  which  may  be  aoplied 
to  a  wide  variety  of  cases. 

Section  IV.  Contour  Interpretation 

In  this  section,  the  student  is  taught  how  contour  iines  on  a  map 
show  the  relief  of  the  land  and  how  interpretation  of  these  contour  iines 
enables  the  map  reader  to  identify  five  primary  terrain  features. 

It  is  in  this  section  that  the  plastic  training  map  (see  Chapter  2) 
is  used  the  most.  The  important  thing  here  is  to  have  the  trainee  real¬ 
ize  that  the  flat  map  on  the  left  represents  a  two-dimensional  view  of  the 
relief  map  on  the  right.  Thus,  when  he  looks  at  the  fiat  map,  he  should 
visualize,  in  his  mind,  a  picture  of  the  terrain  as  it  appears  in  the 
three-dimensional  map  on  the  right.  To  accomplish  this  end,  there  are 
several  instances  in  which  the  trainee  is  asked  to  compare  an  area  on 
the  flat  map  with  the  same  area  on  the  relief  map.  The  PI  and  the  AIs 
should  monitor  the  class  closely  to  see  that  the  trainees  are  making 
this  comparison. 

After  the  trainees  are  taught  how  contour  lines  show  the  relief  of 
the  land,  they  are  shown  how  these  lines  can  be  used  to  identify  five 
primary  terrain  features  These  five  primary  features  have  been  estab¬ 
lished  in  order  to  standardize  the  labeling  of  terrain  features  in  ail 
sections  of  the  world.  By  having  a  standardized  description,  ail  map 
readers  will  be  able  to  communicate  more  effectively. 
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Section  V.  Map  Distance  Measurement 


The  important  concept  to 
reader  should  be  as  careful  as 
the  map.  Even  small  errors 
errors  on  the  ground. 

The  trainee  is  required  to 
exercises.  The  measurement 


stress  in  this  section  is 
possible  when  he  measure 
m  map  measurement  can 


make  three  measurments 
points  referred  to  m  the 


that  a  map 
s  distances  m 
cause  large 

m  practical 
Lesson  Plan 


were  arbitrarily  chosen:  therefore,  the  instructor  must  select  similar 
points  for  the  map  sheet  he  uses.  Whatever  the  distance  selected,  the 
class  should  be  allowed  a  tolerance  of  25  m.  on  each  side  of  the  desired 


answer,  since  measurement: 
difficult  to  make. 


more  accurate  tnan  tms  are  extremes' 


Section  VL  Map  Orientation 


Map  orientation  is  a  very  •simple  concept,  but  man}  trainees  do  not 
understand  it.  The  AIs  should  be  very  careful  to  check  and  see  that 
all  trainees  have  oriented  their  maos  correct!',  since  then  must  know 


this  procedure  in  order  to  determine  azimuths,  which  is  taught  in  the 
next  section. 


The  trainee  is  required  to  orient 
graphic  maps.  The  plastic  map  has 
important  that,  whatever  topographic 
a  different  declination  from  the  plast 
that  declination  is  not  the  same  from 


:  both  the  plastic  and  the  topo- 
a  given  declination  of  13'.  It  is 
map  sheet  is  used,  it  should  have 
ic  map,  so  the  trainees  will  realize 
map  sheet  to  map  sheet. 


Section  VII.  Determining  Azimuths 

In  this  section,  the  student  learns  to  determine  magnetic  azimuths 
between  points  on  a  map.  In  teaching  this  section,  emphasize  that  the 
map  must  be  oriented,  that  the  map  should  not  be  moved  from  its  ori¬ 
ented  position,  and  tha*  the  compass  cover  should  extend  in  the  direc¬ 
tion  of  travel.  If  the  latter  is  not  done,  the  back  azimuth  will  be 
obtained,  which  yields  a  1?0'  er  >r. 

In  the  practical  exercise,  it  is  permissible  to  let  the  trainees  use 
the  Back  Azimuth  and  Detouring  Training  Aid  to  solve  problems  on 
back  azimuths  and  detour  azimuths.  However,  stress  that  the  exact 
procedure  for  making  these  computations  must  be  learned,  since  the 
Training  Aids  are  not  a\  ailable  in  navigational  situations. 

PERIOD  THREE 


Section  I.  Checkpoint  Recognition 

Although  the  Infantryman  will  rarel>  plot  his  own  route,  it  is 
important  for  him  to  Know  the  limitations  of  any  route  that  is  given 
him,  the  various  types  of  checkpoints  he  will  encounter  as  he  navi¬ 
gates,  and  the  advantages  and  disadvantages  of  each  of  *hese  types 
of  checkpoints. 

It  is  important  to  stress  to  the  trainees  tnat  the  examples  given  in 
the  conference  and  demonstration  are  not  the  only  checkpoints  that  may 
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be  encountered.  They  should  realize  that  knowing  the  advantages  and 
disadvantages  of  the  ty pes  of  checkpoints  is  what  is  important,  not 
information  about  a  specific  checkpoint. 

Section  II.  Geograpnical  Orientation 

Geographical  orientation  is  probably  an  entirely  new  concept  to  the 
trainees.  The  instructor  should  make  clear  to  them  that  basically,  ir. 
this  section,  they  are  being  taught  to  make  “mental  notes”  as  they 
navigate,  so  tr.ey  will  be  able  to  walk  m  any  general  direction  even 
without  a  map  or  a  compass. 

This  period  is  not  as  closely  timed  as  some  of  the  other  periods, 
therefore,  the  instructor  should  feel  free  to  ask  a  few  appropriate 
q^est. on  -  at  the  end  of  the  period. 

Section  III.  Sun- St. ck- Shadow  Method  of  Determining  Direction 

This  method  was  first  published  in  the  January  1962  issue  of  Field 
and  Stream  in  an  article  by  Robert  Owendoff.  We  realize  the  limita¬ 
tions  of  this  natural  method  of  direction  finding.  It  is  many  times  not 
altogether  accurate  as  a  method  of  determining  direction;  however,  if 
the  limitations  listed  below  are  observed,  it  can  Ke  very  useful  as  a 
general  method  of  indicating  direction. 

1.  If  possible,  use  the  method  between  lOOu  hr.  and  140u  hr. 

2.  Be  extremely  accurate  in  markinfe  the  tips  of  the  shadow, 
since  a  small  mistake  in  marxing  can  yield  a  large 
directional  error. 

3.  The  method  is  best  used  between  60:  north  and  south  latitude. 
The  more  familiar  watch  -  and-sun  method  of  direction  finding  is 

only  accurate  for  short  periods  during  the  spring  and  fall  of  the  year, 
and  at  other  times  may  yie^d  errors  up  to  23'.  There  is  also  the 
obvious  disadvantage  that  the  watcn-and- sun  method  does  require  a 
piece  of  equipment,  while  the  sun -stick- shadow  method  merely  requires 
objects  gathered  in  the  field. 

Section  IV.  A  Review  of  Methods  of  Land  Navigation 

Two  methods  of  land  navigation,  dead  reckoning  and  map-terrain 
association,  are  taught  in  this  Program.  The  Advanced  Land  Navi¬ 
gation  Program  does  not  stress  either  method.  Rather,  the  trainee 
should  learn  both  methods  with  sufficient  proficiency  so  that  he  can 
make  an  appropriate  judgment  on  which  rrethod,  or  combination  of 
methods,  he  should  use  depending  on  the  environmental  condition. 

PERIOD  FOUR 

Section  I.  Detouring  Obstacles 

The  instructor  should  stress  that  no  special  te  'hnique  needs  to  be 
used  to  detour  small  obstacles,  such  as  trees,  bushes,  small  clumps 
of  dense  vegetation,  etc.,  but  he  must  emphasize  that  a  count  must  be 
maintained  of  all  paces  taken  that  are  on  the  route  azimuth.  For  large 
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obstacles,  'uch  as  minefields,  swamps,  etc.,  specific  instruction  is 
given  on  how  both  a  forward  count  and  a  count  of  deviation  off  the 
route  must  be  maintained.  It  should  be  made  clear  to  the  trainee  that 
this  specific  method  need  only  be  used  to  detour  large  obstacles. 

Section  II.  Distance  Determination 

In  the  secor.  i  part  of  the  period,  the  trainee  establishes  one 
individual  pace  count  which  he  should  use  to  navigate  over  most  types 
of  terrain  and  under  all  conditions  of  visibility.  The  pace  count  is 
established  for  25,  50.  75,  and  100  m. 

It  is  important  that  trainees  learn  to  routinely  tie  a  knot  m  the 
pace  cord  during  this  period,  so  they  will  have  this  habit  firmly 
established  by  Periods  Five  and  Six. 

Starting  the  trainees  on  the  course  should  offer  no  problem  since 
one  instructor  can  easily  handle  three  lanes,  however,  it  is  important 
that,  as  the  trainees  return,  ail  instructors  work  as  quickly  as  possible 
to  fill  out  the  Record  Card.  Our  results  indica’*3  ‘hat  200  men  can 
establish  their  pace  counts  in  27  min.,  and  this  includes  making  out 
the  Record  Cards! 

If  a  trainee  has  an  ob\iousl_%  incorrect  count  (all  counts  for  100  m. 
should  be  from  95  to  150),  he  should  be  required  to  pace  the  course 
over  again.  Since  pacing  comprises  at  least  50-~  of  dead  reckoning,  it 
is  vitaliy  important  that  ali  trainees  get  an  accurate  count  during 
this  period. 

PERIOD  FIVE 

Conduct  of  N'ight  Navigational  Exercise 

The  company  is  split  into  two  equal  groups  which  move  to  opposite 
ends  of  the  course.  The  procedure  used  is  exac’ly  the  same  for  both 
groups.  During  this  period,  the  trainees  navigate  in  pairs.  After  the 
PI  gives  the  10  min.  of  instruction  to  the  entire  group,  the  group  is 
equally  distributed  among  12  starting  points.  Each  AI  and  the  PI  are 
responsible  for  three  starting  points.  An  instructor  will  start  one 
pair  (at  route  1,  for  example),  move  to  his  next  assigned  starting 
point  (route  2),  and  then  move  again  to  his  last  starting  point  (route  3). 
He  will  then  retrace  his  steps  (route  2,  route  1,  etc.)  until  ali  pairs 
assigned  to  him  are  star*ed.  The  experimental  program  indicates 
that,  if  there  are  200  men  in  a  company,  all  men  should  be  started 
within  12  min.  after  the  PI  completes  his  instruction.  It  should  be 
remembered  that  men  are  started  from  both  sides  of  the  course  at  the 
same  time.  Thus,  half  the  company  is  going  in  one  direction  (east,  for 
example)  and  the  other  half  will  be  going  in  the  opposite  direction 
(west,  in  this  case).  This  method  keeps  any  one  route  from  having  a 
large  number  of  men  on  it  going  m  the  same  direction  and  thus  avoids 
the  problem  of  bunching  up. 

Trainees  are  instructed,  m  this  period,  to  navigate  to  their  check¬ 
points  and  then  to  move  to  a  map  pole  to  verify  their  position.  It  is  impor¬ 
tant  that  the  instructor  make  sure  ail  trainees  understand  this  concept. 
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When  all  men  have  started,  the  selected  AIs  will  move  immediately 
to  their  assigned  checkpoints.  At  the  checkpoint,  they  will  patrol  up 
and  down  the  length  of  the  checkpoint  and  will  have  three  main  duties. 

1.  They  will  assist  any  trainees  that  appear  confused.  This 
will  be  accomplished  by  taking  him  to  the  nearest  map 
pole,  telling  him  where  he  is,  where  he  is  going,  and 
discussing  with  him  any  navigational  problems  he 

is  having. 

2.  They  will  break  up  any  large  groups  of  trainees  that  are 
traveling  together. 

3.  They  will  enforce  light  discipline. 

Those  instructors  who  do  not  move  to  the  checkpoints  will  stay 
at  the  ends  of  the  course  and  receive  troops  as  they  finish.  The  fin¬ 
ishing  points  of  the  routes  are  marked  with  the  appropriate  route 
numbers;  thus,  when  a  trainee  comes  to  the  end  of  the  course,  he  can 
compare  his  route  card  with  the  symbol  on  the  sign  and  tell  whether 
he  has  navigated  correctly.  If  he  is  off  course,  he  can  go  to  an  instruc¬ 
tor,  tell  him  where  he  finished,  and  the  instructor  will  tell  him  how 
many  meters  he  was  off  and  in  which  direction.  Each  instructor 
should  carry  a  master  list  of  starting  and  finishing  point  stakes  for 
this  purpose. 

Since  a  trainee  carries  only  a  route  card  and  a  compass  in  this 
exercise,  the  basic  navigational  tool  used  is  dead  reckoning.  However, 
even  on  the  darkest  night,  a  trainee  should  remember  what  terrain 
he  has  crossed.  By  referring  to  the  map  near  the  checkpoints,  he 
should  be  able  to  determine  his  approximate  checkpoint  location  by 
map-terrain  association. 

PERIOD  SIX 

Conduct  of  the  Day  Navigational  Exercise 

Before  the  day  exercise,  the  start  stakes  at  one  end  of  the  course 
must  be  moved  back  400  m.  from  the  night  exercise  position,  and  the 
third  checkpoint  must  be  set  up. 

The  company  splits  into  the  same  groups  as  in  Period  Five; 
however,  each  group  goes  to  the  end  of  the  course  opposite  from  where 
it  was  in  Period  Five.  Basically,  the  same  instructions  and  procedures 
are  used  in  this  period  as  were  used  in  Period  Five,  with  two  excep¬ 
tions.  First,  each  trainee  is  required  to  navigate  alone.  Second,  along 
with  the  route  card,  the  trainee  is  supplied  a  map  with  his  route 
marked  on  it.  The  experimental  group  used  a  combination  map  and 
route  card  as  described  in  Chapter  2  and  pictured  in  Period  Six 
Lesson  Plan. 

When  the  trainee  is  navigating  and  goes  to  a  map  pole  near  a 
checkpoint,  he  should  compare  his  route  card  map,  the  map  on  the 
pole,  and  the  ground  around  him.  In  this  way,  he  will  realize  how  the 
terrain  features  on  the  ground  appear  on  maps  with  two  very  different 
scales.  This  is  important  since,  with  increased  patrolling  and  disper¬ 
sal,  more  and  more  map  substitutes  will  be  used. 
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It  is  in  this  period  that  the  trainee  receives  the  majority  of 
instruction  in  navigation  by  terrain  features.  Although  the  LW1  will 
not  always  have  a  map  when  he  is  navigating,  the  purpose  of  this  period 
is  to  teach  the  trainee  how  to  recognize  terrain  features  on  the  ground, 
how  to  move  by  using  these  terrain  features,  and  only  lastly  how  to  do 
actual  navigation  while  having  a  map  in  his  hand. 

It  is  hoped  that  in  this  period  the  trainee,  since  he  navigates  alone, 
will  develop  a  basis  for  selecting  a  navigational  method  for  any  partic¬ 
ular  mission.  Our  research  indicates  that  there  are  some  trainees  who 
cannot  count  their  paces  accurately  enough  for  this  type  of  distance 
estimation  to  be  of  any  use  to  them;  therefore,  dead  reckoning,  for  this 
group  of  people,  will  be  of  little  use. 

However,  we  also  have  evidence  indicating  that  some  trainees  are 
incapable  of  interpreting  a  map  correctly,  regardless  of  the  amount  of 
training  they  have  received.  In  these  cases,  dead  reckoning  is  the 
best  solution. 

By  knowing  various  methods  of  navigation,  the  trainee  can  develop 
the  capability  to  navigate  accurately  on  any  mission,  regardless  of  the 
type  of  terrain  and  the  level  of  illumination. 
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To  enable  lnf'jntrymeri  lo  acquire  proficiency  In  odvonced  lu/id  navigation 
(ALN)  techniques,  on  ALN  performance  requirement  of  the  level  of  infantry 
odvanced  individual  training  (AIT)  wji  developed  In  this  study.  Oaduates 
af  infantry  AIT  were  tested  <ji\  navigational  rout**  ol  tf»e  level  of  difficulty 
prescribed  by  tfw  pvt  lot  mow  e  requirement.  Till*  diagnostic  assessment 
fxovlde  d  guidance  for  development  ol  a  10-hour  prototype  program  ol  instra* 
t Ion  In  ALN.  The  program  was  administered  to  100  enlisted  men  who** 
performance  was  then  evaluated  ot»  M«*  prescribed  navigational  tout**.  In 
the  experimental  group,  !*U%  cl  tltv  rr»en  mat  tfie  prescribed  dayt l rr*»  \*>t (or  m- 
ance  requirement,  a*  opposed  to  „%  ol  ttmee  wltfkout  the  experimental  train 
Ing;  76%  nmi  tit#  performance  requirement  for  nighttime  navigation.  'Mi* 
10  bout  program  ol  instruction  In  ALN  con  be  used  lo  train  enlisted  men  to 
navigate  accurately  tv«  difficult,  unfamiliar  terrain  under  all  'ondlflon* 
ol  visibility 
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Or  A  PROTOTYPE  PROOMAM  or  INOTMUCTION,  by  Thvodot#  H,  Powers, 
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(Cor, trod  DA  44- 1M-ARO-2)  (DA  Proj  2J024701A/I2)  Unclassified  M sport 

To  enable  Infantryman  to  acquir*  pro  kclency  In  advanced  land  navigation 
(ALN)  tectalques,  an  ALN  pvt  lot..  /».»*»•  requirement  at  the  level  ol  Infantry 
advancsd  individual  training  (AH  J  wn.'t  developed  in  this  study.  Graduates 
of  Infantry  AIT  wera  tested  on  navigational  routss  of  tfie  level  of  difficulty 
prescribed  by  Os  par  lor  manes  requirement.  This  diagnostic  assessment 
provided  guidance  for  development  ol  a  10-hour  prototype  program  ol  Instruc¬ 
tion  In  ALN.  The  pr<xpam  was  administered  to  100  enlisted  men  whose 
performance  was  then  evaluated  on  ths  prescribed  navigational  routes.  In 
Ok*  experimental  group,  60%  ol  the  men  met  the  prescribed  daytime  perform* 
once  requirement,  as  opposed  to  6%  ol  those  without  ths  expet imentnt  train* 
ing;  70%  met  Its  performance  rsqulremenl  lot  nighttime  navigation.  The 
1 0  hour  program  ol  Instruction  in  ALN  can  be  used  to  train  enlisted  men  to 
navigate  accurately  over  difficult,  unfamiliar  terrain  under  all  conditions 
of  visibility. 
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ADVANCED  LAND  NAVIGATIONS  Df  VI.LDLf/l JJT  AND  LV AI.NAT  IGN 
Dl  A  I  llt/L/l  YLL  Lll'/;MAM  Ol  INJ/I  MICTION,  by  Tt.eodore  h  Lowers. 
Ap*  t4  t/  p.  Ire  I,  t'jfdes  arid  figu,,  f4  r«l».  rie*hrii*ul  L«|/-,r»  H  t J 
('oniiact  i/A  44  IHH*AI^>2)  (DA  f'roj  2  f  0/470 1 A  7 1 2)  Unclassified  Import 

To  enable  Infantrymen  to  acquire  profh  lere  y  In  advareed  lar»d  navlgatjor, 
(ALN)  tecfinL4«>es,  ar,  ALN  perforators  e  »»,g  jirerrevnt  at  tl*e  level  of  infaittry 
advanced  Individual  training  (AIT  )  was  'U. vel'^J  In  title  study.  r>aduates 
of  Infantry  AIT  were  teste, I  on  rta vlgat Jortal  routes  of  tl>e  Jeyel  of  dlllbulty 
{4*s'ril>ed  by  lie*  j>eipyf  rrioM  *  regulreffwnt  T  his  diagnostic  asseB»r»^rit 
|Xovlded  guidance  for  'level opn*ent  of  a  |0 -hour  |/fototype  program  of  insltu' 
Mon  lr»  ALN.  Jit*  program  was  administered  to  100  enlisted  rr^*t,  whose 
per  (or  monne  was  M»en  evaluated  •*  t  fl*e  pres' rifted  na  vlgaMortal  routes  Ir, 
M,e  e« per irrwrtial  group,  00%  of  tl*e  rn»n  met  the  pies' lifted  daytlrre*  |/erfoirrt- 
ari'  e  requlrenwnt ,  as  opposed  to  0%  of  those  wilnout  Mte  experlrr^r.tal  train* 
Ing;  70%  met  tl^»  (ter (or rrt»jn'  e  regulrerrtent  (or  nighttime  r*avlgat|or,.  'I  l>e 
10  Itour  pr»>‘/ra/ii  of  Instr^  lion  I r <  ALN  '  an  ft*  used  to  train  enlisted  f?,e»i  to 
novJg  Ms  accurately  over  dirfl'ult,  unf'jmnl'ir  terralri  <*r»der  all  » »yf»dHi'/ns 
of  visibility 
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I  To  enable  infantrymen  to  acquire  proficiency  In  advanced  land  navigation 
'  (ALN)  techniques,  an  ALN  performarv:#  requirement  at  tfte  level  of  Infantry 
I  advanced  Individual  training  (AIT)  was  developed  In  tide  study,  (jruduutes 
I  of  Infantry  AJT  were  teeted  on  navigational  routes  of  tf*s  level  of  difficulty 
I  prescribed  by  tfie  performance  requirement.  Title  diagnostic  aeeesenient 
*  provided  guidance  f'jr  developrrtent  of  a  I  -ftour  prototype  program  of  inetru''- 
I  lion  In  ALN.  The  program  wae  administered  to  100  enlisted  men  whose 
I  performance  wae  then  evaluated  on  tfte  prescribed  navlgrrtl'ynal  routes.  In 
I  tfie  exper  imentui  group,  *>0%  of  I  fie  mer.  ntet  the  prescribed  daytime  perform* 

|  once  requirement,  ae  opposed  to  *j%  ol  tfK>se  without  tfie  exper  I  rental  train* 
.  ing;  7h%  met  tfie  \*m  larmunce  requirement  lot  riigfittlrne  navigation.  T'f>e 
|  10  Dj ui  f/i ryp ' j/n  ol  Instruction  in  ALN  ran  f>e  used  lo  train  enlisted  men  to 
■  navigate  accurfitely  over  difficult,  unt'jmillar  terrain  ti/ider  all  condltl'^ns 
I  of  visibility. 
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